UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
899 18™ STREET - SUITE 500
DENVER, CO  B0202-2466

February 3, 1999

Refl 8EPR-SR

Howard Roitman, Director

Hazardous Materials and Waste Management Division
Colorado Department of Public Health and Environment
4300 Cherry Creek Dirive South

Denver, Colorado 80246-1530

Re: Argo Tunnel Treatment Plant
ARAR Comphance Document

Dyear Mr. Roitman;

Please find enclosed EPA’s Argo Tunnel Treatment Plant ARAR Com e Document
{ACD) and response 1o comments received during the public comment period. The document
specifies the discharge limits, monitoring and reporting requirements EPA believes are necessary
to comply with applicable or relevant and appropriate requirements {ARARs) at the Argo
Tunnel Treatment plant, and to assess performance of the remedial action under EPA’s
cooperative agreement with the State. There are four sections in the ACD: (1) Rationale;
{2} Limits and Requirements; (3) Tables; (4) Response to Comments.

EPA is issuing the ACD after several vears of discussions with State staff] as we believe if
is very important to have in place formally established performance requirements for operation of
the mine drainage treatment plant at the Argo Tunnel, We have begun the process of seeking
EPA Headquarters concurrence on the manganese ARAR waiver for the reasons set forth in the
ACD. We understand the State’s remaining concerns about the ARARs, but it does not appear
that these issues can be resolved in the near future.

The completion of this document has been delayed for about a vear because of plant
start-up problems and contractual difficulties which were of higher priority. The ARARS 1ssues
discussed above have also held up issuance. Becsuse of this delay, many of the comphance dates
have already past. However, operations at the treatment plant have been generally following the
decument for some time, even though the document was not in effect. The plant has been
achieving the final discharge limits since October 1998,
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If you have any questions about the ARAR Compliance Document please contuct me or
Dana Allen at (303) 312-6870.

Smeerely,

TNV 4P |
}?@g@&&g@f Mg
Max H, Dodson
Assistant Regional Administrator
Heosystems Protection and Remediation

Enclogures

cor Vicki Coppage, City of Golden
UCCWA
Holly Huyck, UCCWAG
Rich Brown, CDPHE
Ron Abel / Mary Scott, CDPHE
Rob Eber, AG Office
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CLEAR CREEK/CENTRAL CITY SUPERFUND SITE
ARGO TUNNEL TREATMENT PLANT
IDAHO SPRINGS, COLORADO

APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS COMPLIANCE DOCUMENT
PART 1 - APPLICATION OF ARARS
PART 2 - DISCHARGE CONTROL MECHANISM

February 1, 1999
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ARGO TUNNEL WATER TREATMENT PLANT
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
COMPLIANCE DOCUMENT

Summary - ARARs Compliance Document

The dpplicable or Refevant and Approprivte Requivements (ARAR) Complionce Document outlines
the discharge limits that will need to be met by the new Argo Tunnel Treatment Plant.  Acid mine
drainage from the Argo Tunnel will be treated by the plant to remove metals resulting in improved
water quality in Clear Creek. Prior to starting the treatment plant, the tunnel has been discharging
over 700 pounds per day of heavy metals into Clear Creek.

This document applies the requirements of the Comprehensive Environmental Response
Compensation and Lighility Act {CERCLA or more commonly Superfund), the National 04 and
Hazardous Substances Pollution Contingency Plan (NCP}Y, and Superfund - Applicable or Relevant
and Appropriate Requirements {ARAR).

The document i3 divided into two parts; the Application of ARAR: (Statement of Basis) and the
Discharge Control Mechanism (DUM). Application of ARARs, Part ], explaing: {17 which ARARs
apply tothetreatment plant, (2) how the ARARs are implemented, {3} outlines how compliance with
ARARs will be determined, and {4} identifies other information that EPA and the State will need for
evaluating treatment performance. Part 11, the discharge control mechanisms, specifies the mits,
monitoring and reporting that will be needed to ensure compliance with ARARs, and dovument plant
performance and water quality.

Table of Contents

PART 1 - APPLICATION OF ABARs PART 2 - BISCHARGE CONTROL
{Sratemen OF Bagis) MECHANISEM

{See DOM Tor detailed Talde of Contents)
£ Background

o Apphicable or Relevant and Appropriate 0 Interim Efffuent Limitations and
Heguirements Muonitoring Reguirsments  {Segtion L O

% Monitoring and Becord Keeping Reguiremonts & Finsl Efffuent Linkations (Section 1 1)

0 Contacts/ Addresses &7 Fioal Monitoring Reguircments {Section L

0 Discharge and Monttoring Locaiions B}

0 Water Quality Standards £ Monitoring, Recording and Repoting

0 ldemifving Pollutans of Concern Beguirements {Soction 11

G Determining Efffuent Limitations 0 Complinnce Responsibilities {Section 11

0 Interion Limdts 0 Ceneral Requirements (Section 1V

0 Calculation of Fingl Discharge Limis {op. plant chunges, spills, reopener, efe)
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Background

Clear Creek Sunerfund Site History:

The Clear Creek/Central City Superfund Site is located on the east slope of Colorade’s Front Range.
The Colorado Mineral Belt transects the Site, The rich mineralization of the area is the source of
sulfide ores which contain deposits of several metals inchuding gold, silver, ron, copper lead, nicked,
zine, cadmium, manganese, as well as others.

Due to the rich mineralization of the area, portions of the site became some of the most heavily mined
areas of Colorade, There are well over 800 inactive mines and tunnels in Clear Creek and Gilpin
Counties. Historically, it is estimated that over $110 million worth of mineral production, in "1900"

dollars, ocourred at the Site. Gold and silver accounted for the vast majority of the mining interest.

Mining activity in the area commenced in 1859 with placer gold being found at the mouth of Chicago
Creek, and, and the first lode discovery ocourring in Gregory Guleh later that vear. By the sunumer
o 1860, almost all surface lodes had been claimed.

Extraction of surface ores led to an increase in the depth of mining. Tunneling brought problems with
water drainage, and miners began to encounter more durable sulfide ores which could not be milled
with the same ease as the oxidized surface ores. To compensate for these problems, drainage tunnels
were constructed and new milling technigues were developed.

The tunnels and new willing techniques opened much of the mineralized area to oxygen and water
creting continuing releases of heavy meta! pollution, Sulfide ore when exposed to air, water and
bacteria starts oxidizing, generating acid mine drainage and dissolving heavy metals. Once started,
the oxidation reaction usually continues for many hundreds of years. The ongoing heavy metals
releases from acid mine drainage and old tailings piles prompted EP A to list the historic mining areas
of Clear Creek and Gilpin County as a Superfund site.

In May 1980, there was also a “blowout” of the Arge Tunnel. A blowout is a sudden gush of water
and debris from a mine tunnel usually caused by the build up and eventual release of water trapped
behind dehris dams inside the turmel. Acidic and metal-laden water and sediment from the Argo
Tunnel Blowout contaminated Clear Creek for many miles downstream of Idaho Springs. Coors
Brewing Company and several municipalities who rely on Clear Creek for drinking water and
industrial uses had 1o shut off their water intakes for approximately two days.

Based on the continuing releases of heavy metals and the Argo blowout, the U8, Envirommental
Protection Agency (EPA) placed the Clear Creel/Central City Superfund Site (the Stiey on the
National Priorities List in 1983, The Site consists of a number of “priority locations” scattered over
the Clear Creek watershed. The priority locations are the “worst actors™ when it comes to impacts
on Clear Creek.
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Argo Tannel History:

One of the Superfund priority locations is the Argo Tunnel, located in Tdaho Springs, Clear Creek
County, Colorade {see Figure 1) The 4. 2-mile long tunnel was driven between 1893 and 1910 so
that gold rmnes in the area above the tunnel would be drained of water. The tunnel was also used to
haul ore put of the mines. The wnnel has not been used for mining since 1943

The Argo Tunnel drains hundreds of mines between Idaho Springs and Central City, Colorado.
Currently, the Argo Tunnel drains mine water from old mines and the mountaing above it at an
average rate of 200 gallons per minute. However, during spring run off and periods of prolonged
precipiiation, the discharge rate can increase substantially. Large flows can also ocour when portions
of old mine workings collapse. The water is acidic with a pH ranging between two and three standard
units. The drainage adds more than 700 pounds of metals per day into Clear Creek. This represents

approximately one third of the total metals loading to Clear Creek. The effluent s toxic to aquatic
e in Clear Creek.

EPA began a Remedial Tnvestigation (RI) of the Clear Creek/Central City Site in June 19835, This
Rl focused on acid mine drainage from five abandoned mine tunmels near the cities of Idaho Springs,
Black Hawk, and Central City and the influences of acid mine drainage from those tunnels on adjacent
streams, The %*'sudy was considered Operable Unit #1 {OU1} for the Site. The Argo Tunnel was ane
of the five unnels investigated during the OU1T RL The QU Record of Decision {ROD) was issued
on September 30, 1987, The OU1 ROD chose treatment of the drainages from the five tunnels using
constructed wetlands if it could be shown through g period of research that constructed wetlands
were cost-effective and could consistently and effectively remove metals from mine drainage.

InJune 1988, EPA transferred the lead role for the Site to the Colorado Department of Public Health
and Environment (CDPHE}. CDPHE completed what was called the Phase T RI in September 1990,
The Phase H Rl identified and ranked additional sources of contamination to Clear Creek. The Phase
11 Feasibility Study (F8), which was completed in September 1991, evaluated different options for
addressing this contamination. The Phase 11 ROD, also called the OU3 ROD, was signed on
Sepmm&u 3, 1991 For the Argo Tunnel discharge, the decision was made in the OU3 ROD to
supersede the OU1 ROD and treat the Argo Tunnel water using a chemical precipitation plant versus
the constructed wetland remedy selected in the QUL ROD. This was because subsequent research
had revealed that the constructed wetlands would not likely be effective on discharge rates as preat
as the Argo Tunnel. Also, in the OU3 ROD, EPA and CDPHE selected the option of pumping
m*z"ammataﬁ ground water from the mouth of nearby Virginia Canyon and treating it at the Argo

Tunnel treatment plant if the ground water could be captured. Initial investigations of the grounid-
water system in Virginia Canyon indicated that the ground water cannot be easily collected. At this
time, Virginia Canyon ground water will not be treated. However, the plant was designed to allow
vasy expansion, it other ground water collection options can be developed.

In September 1993, CDPHE began designing the Argo Tunnel water treatment plant, Construction
of the plant was completed in January 1998, After a difficult start up, the plant has been operating
full time since April 1, 1998, The treatment is a sodium hydroxide metal precipitation process which
produces a high &emm sludge. The plant was designed with dual train trestment units which
together can treat up to 700 gallons per minute of water, During normal flow rates {200 gpn) only
one treatment train will be operated.
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EPA funded the design of the treatment plant. Plant construction was paid for with 90% EPA
Superfund and 10% state funds. This cost sharing arrangement will continue for the first eleven
vears of plant operation, afler which, the operation of the plant will be 100% state funded. EPA
acquired the land upon which the treatment plant is constructed through a settlement with the
landowner. The settlement is ernbodied m a Consent Decree dated June, 1997, The State will take
title to the land afler ten years.

Applicable or Relevant and Appropriate Requirements:

The 1986 Buperfund Amendments and Reauthorization Act {SARA) adopted and expanded a
provision 1 the 1985 National Contingency Plan (NCP) that remedial actions must at least attain
applicable or relevant and appropriate requirements {ARARs). Applicable requirements mean those
cleanup standards, standards of control, and other substantive environmental protection requirements,
criferia, or limitations promulgated under Federal or state law that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location or other circumstance at a Superfund site.
Relevant and appropriate requirements mean those cleanup standards that address problems or
situations sufficisntly similar 1o those encountered at the Superfund site that their use is well suited
to the particular site and thus are determined to be both relevant and appropriate for use at the site.
To-Be-Considered information { TBCs) are non-promulgated advisories or guidance issued by Federal
or state governments that are not legally binding and do not have the status of potential ARARs,
There will be cirounstances, however, where TBCUs, along with ARARs, are used with best
professional judgement in determining the necessary level of cleanup.

Both on-site and off-site direct discharges from Superfund sites to surface waters are required to meet
the substantive requirements of the Clean Water Act’s National Pollutant Discharge Elimination
System (NPDES) program. These substantive requirements include discharge limitations (both
technology and water quality-based), certain monitoring requirements, and best management
practices. These requirements would be contained in an NPDES permit for off-site Superfund
discharges. For on-site direct discharges from a Superfund site, these substantive requirements must
be identified and complied with even though on-site discharges are not required 1o have an NPDES
permit. EPA guidance suggests that a divect discharge of Superfund waste waters would be “on-site”
if' the receiving water body is in the area of contamination or is in very close proximity to the site and
necessary for the implementation of the response action {even if the water body flows off-site.). The
State and EPA have determined that, for the purposes ofthe Arge Tunnel, the discharge is ocourring

on-site. This means that treatment of the discharge will not require an NPDES permit. However,
all substantive requirements of the NPDES program will be met and documented. This document
deseribes the rationale, requirements and procedures which will need 1o be achieved by the Argo
Tunnel on-site remedial action to demonstrate compliance with ARARs, CERCLA, and the NCP.

Aren Tunnsl Water Treatment Plant ARARy

The OU3 ROD established ARARS for the Clear Creek/Central City Superfund Site including the
Argo Tunnel water treatment plant. The ARARs that prescribe discharge limits and operationsl
activities are listed below. For most pollutants of concern, there are several overlapping ARARs.
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There is also additional information pertinent fo the setting of the Argo Tunnel discharge hoits which

are referred to as To-Be-Considered {TBC), additional information which can be used to set
remediation goals,

This compliance document identifies potential ARARs and TBU information for each pollutant of
concern and analvses the applicability of the potential ARARs following Sections 121{d)2YAMH)
am‘i By of CERCLA. The most applicable ARARs ave then used to calculate each pollutant’s

discharge ;mm See the discharge limit caloulation section starting on page 20 for a pollustant by
pollutant discussion of limits and ARARs. Also, some of the ARARS have changed since the OUS
RO was Mg in 1991 or new information has become availsble, This document incorporates any
HECESBArY zmé siong 1o the ARARs.

The discharge limits and other requirements defined in this document apply or implement ARARs
specifically to the Argo Tunnel water treatment plant. 1t should be noted that the Argo Tunnel is not
the only source of pollution In Clear Creek. Water Quality Standards and criteria will not be
completely achieved in Clear Ureek after start-up efihe Argo Tunnel water treatment péamt because
of other sources of pollution impacting the stream {e.g. other mine discharges, tailings piles, road
cuts, and other disturbances of mineralized rock).

«

Discharge Limits and Requirements ¢ ARARs
Federal

CERCLA - National Contingency Plan
» 40 CFR 300
£300.400 (&) Tdentification of ARARs
§';{;i} 430 (2)X3) Use of advisories, criteria
§300.430 (N1 Inconsistent application of requirements, new or
changed requiremnents
300,435 Compliance with ARARs

[2ses

CWA-NPDES Regulations {surface water discharge permits)

. 40 CFR 122 NPDIES permit writing regulations
§122.44 Fstablishing lmitations, pollutants of concern, monitoring
512245

. 40 CFR 440 Effluent limitations for active mines and nulls
§440.104 New source technology based Himitations for gold mines.

CWA ~ Water Quality Standards
s 40 CFR 131
» Water Quality Criteria documents such as the "(Gold Book”

ED_006426_00000064-00009
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Discharge Limits ® ARARs  {continued)

Safe Dirinking Water Act - Drinking Water Standards
% 40 CFR 141 - MClLs

Colorado

Colorado CDPHE permit writing regulations
SOCR 1062

» 61 Permil writing regulations
* 62 State effluent hmis

Colorado - Water Quality Standards

SCCR 1002
» 31 Basie Standards and Methodologies for Surface Water

38 Classification and Numeric Standards for the South Platte

Basin. Stream classifications and water guality standards

for each segment of Clear Creek.

]

..M ‘.;)

The State of Colorado’s Basic Standards end site-specific water quality standards adopted by the
State for Clear Cresk are the predominate ARARs for the Argo Tunne! treatment plant discharge.
The State has established standards for each segment of Clear Creek and its tributaries, The Argo
Tunnel water treatment plant d%s{;}zayges mnto Segment 11 of Clear Creek. The standards for this
segment are based on the following water uses: cold water aguatic ife (trout fishery), drinking water,
agriculture and recreation. In spite of the high quality trout fishery use designation, it is unlikely that
water quality i Clear Croek will ever be clean enough to support the most sensitive aquatic species
that might live in Clear Creek {usually rainbow trout) because of existing pollution. For that reason
Colorado has modified some of the standards or does not normally apply the standards in mining
areas.  Stream standards may also change in the future with new information or additional
remediation,

With the start up of the Argo Tunnel treatment plant, water quality in Clear Creek will improve,
ngreasing protection of trout and other aquatic life. Fish species which are more tolerant of metals,
such as brook and brown trout, have been identified by the Federal and State Superfund programs
as the biological goal for Clear Creek in the vicinity of the Argo Tunnel. (It should be noted that fish
habitat is also a major factor in protecting fish. There are areas of Clear Creek with impaired fish
habitat. Generally, habitat restoration cannot be covered under Superfund by EPA.)

As mentioned gbove some water quality standards adopted by the State for Clear Creek reflect

existing poliution.  These modified standards {cadmivm, copper and zinc) are not completely
protective of aquatic life. For these parameters, the discharge limits for the Argo Tunnel water
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treatment plant will be based on the most relevant and appropriate requirement; either the underlying
{more stringent) aquatic Hife standard, a standard based on protecting brown trout, or treatment
technology

The water quality standards of 1991 were established as ARARs for the Argo Tunnel water treatraent
plant. Since that time, new information has become available on the human health effects of
manganese. Colorado has also been modifying manganese standards to reflect in-stream manganese
concentrations on several Clear Creek and South Platte stream segments and new information has
been developed regarding the toxicity of manganese to aquatic life. See the manganese limit
derivation discussion for specifics.

in summary, most Argoe Tunnel discharge limits are based on the water quality standards and eriteria
for aguatic life-trout fishery and drinking water-human health. For zinc the limits are based on
proteciing brown and brook trout.

For each metal, a discussion of potential chemical-specific ARARS and the subsequent effluent limit
derivation is contained in the discharge Rmitation section of this document. Part H of the document,
the discharge control mechanism containg the specific efffuent limits and monitoring requirements
which have been established for the water treatment plant.

Maonitoring and Eecord Keepineg Requiremaits,

The required level of monitoring, record keeping and reporting necessary at Superfund sites 18 not
a5 well defined as the pollutant specific ARARs. Under Superfund, requirements are separated into
“substantive” and “administrative” requirements. Substantive requirements are ARARs that must be
attzined. Superfund is not required to comply with administrative requirements. Substantive

requirements are those that pertain directly to actions or conditions i the environment. Examples
include quantitative enwironmental or health based standards for hazardous substances {e.g., MCLs

for drinking water) and technology-based standards {e.g., RCRA minimum technology requirements
for double liners and leachate collection systems). Administrative requirements are those mechanisns
that facilitate the implementation of the substantive requirements of a statute or regulation, .4,
requirements related to the approval of or consultation with administrative bodies, documentation,
permit issnances, reporting, record keeping, and enforcement.

For the Argo Tunnel water treatment plant, EPA and CDPHE have determined that monitoring of
parameters with effluent imits are substantive requirements necessary 1o show that the treatment
nlant is operating in compliance with ARARs. These parameters and their monitoring frequency are
discussed in the Iast section of this part and specified in the Discharge Control Mechanism. EPA and
CDPHE plan on conducting additional monitoring to establish treatment plant efficiency, ensure that
influent conditions have not changed significantly, and demonstrate in-stream water quality
improvements. This monitoring is a mix of substantive and administrative requirements. Instream
monitoring will be substantive if the data is used to evaluate achievement of ARARs in Clear Cresk.
Monitoring influent conditions will also be substantive when determining the effectiveness of
treatment. EPA and CDPHE will also conduct “good neighbor” monitoring of nutrients because
Clear Creek watershed members are concerned about nutrient levels in Clear Creek and Standley
Lake. This “good neighbor” monitoring is not 4 substantive requirement,
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‘hile record keeping and reporting are typically considered administrative requirements, some level
of record keeping and reporting are necessary to demonstrate that the treatment plant is operating
in compliance with ARARs. EPA and CDPHE are requiring the contract operator for the Argo
Tunnel water treatment plant to maintain records and provide monthly reports to EPA and CDPHE,
With this information the two agencies can assess ARARs compliance. The reporting and record
keeping requirernents are outlined in Section I of the Discharge Control Mechanism.

Contacts - Argo Tunnel Treatment Plant ARARs
Compliance Document

Facility: Argo Tunnel Treatment Plant
2330 Riverside Drive
1daho Springs, ©O 80452
(303} 582-0857  Fax: (303) 567-9274

Facility Operator: Contractor of Colorado Department of Public Health and BEovironment
CET Environmental Serviceg, Inc.
12570 East 39% Avenue
Denver, CO 80239
(303) 307-3200  Fax: (303) 307-3201

CDPHE Superfund: Mary Scott/ Ron Abel/ Rick Brown
Hazardous Materials & Waste Management
Dhvision (HMWMD-RP-BD)
Colorado Department of Public Health and Environment
4300 Cherry Creek Dirive South
Denver, CO 80246-1530
{303) 692-3413, 692-3381 or 692-3383

EPA/Superfund: Dana Allen/Holly Fliniau
Remedial Project Managers
U.S. EPA - Region VI (EPR-EP)
999 18th Street, Suite 500
Drenver, CO BO202-2466
(303) 312-6870 or 312-6535

EPA - Water/NPDES: CDPHE - Water/NPDES:

Bruce Kent Phil Hegeman/Don Holmer {(WQCD-P-R2)
NPDES Permit Writer Permits Unit, Colorado Department

U5, EPA - Region VIII (8P2-W-P) of Public Health and Environment

9949 18th Street, Suoite 500 4300 Cherry Creek Dirive South

Denver, CO 802022486 Denver, CO 80246-153¢

{303) 312-6133 {303) 692-3598 or 693-3601
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Pobruary L 1999 ARG AUD
Page 11

Description of Discharge and Monitoring Locations:

Outfall 007 s the outfall from the Argo Tunnel Treatment Plant pricy to contaot or commingling with
any surface or untreated ground water flows. Prior to start up of the treatment plant, Cutfall 001 is
iocated zmmﬁdzfﬁeiv below the Argo Tunne! portal, Afer start up Outfall DOT shall be monitored in
the clear well after the treatment unity.

Outfall 002 is the by-pass/overfiow from the Argo Tunnel Treatment Plant. The Outfall can only be
used i ﬁ:‘i‘w exceeds TOO gpm, the design capacity of the treatment plant. Small surges (less than 700
gpm} will be treated by starting the second treatment train. The treatment plant also has two holding
‘iaz‘zks w&mh can be used for small, short term (less than 1 day) surges. The expected frequency of
bypasses is every several vears. However, flow surges of greater than 700 gpm have been occurring
e f equently in the recent past because of because of several wet vears. Old mine working
collapses may aljo cause surges.

Treatment of blow-out or surges was evaluated in the OU3 ROD, dated September 30, 1991, The
analyses determined that treatment of surge events was not warranted. Therefore, no discharge limats
apply to discharges through Outfall 002, Monitoring will be required at Outtall 002, see the last
section of Part 1, ACD, for a discussion of monitoring. The monitoring location is the open channel
between the plant intake structure and the by-pass pipe.

e 7 illustrates the Iocation of Outfalls 001 and 002 in relation to the treatment plant and Clea
Discharges from the Argo Tunnel are not allowed at any locations other than Quifalls Gf‘)i

amzri (2.

Water Quality Standards and Criteria

The receiving water for the discharge from the Argo Tunnel Treatment Plant is Clear Creek. The
Argo discharge is the boundary between segments 2 and 11 of the Clear Creek Basin, Segment 2
bevins at 1-70 bridge above Silver Plume and extends to the Argo Tunnel discharge. Segment 11runs
from the Argo Tunnel to the Farmers Highline Canal diversion in Golden. Segment 11 is also
designated as use protected.

Mumeric Standards: The standards which have been assigned in accordance with the above
classifications can be found in 38, Classifications and Numenic Standerds for the South Platte River
Basin (5 CCR 1002-38), which became effective August 30, 1997, The following numeric standards

which have been assigned In socordance with the above classifications are being used to develop
effluent Bmitations.
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The applicable designated use clagsifications and standards for Segments 2 and Segment 11 are

summarized in Table 1 below:

Dietatled water quality standards are listed in Table A-3

Table 1: Clear Creek Basin Use Classification and Water Quality Standards

ses:

{silver Plume 1o Argo Tuneh
Agnatic Lifk, Class 1 {Cold)
Recrestion, Class 1
Agriculture

standards:

LR == 647 gL,
M =0635-910
Foeal Coliform Bastenia = 2000/100mi
WH, {souie) = TVS
WH, {chronde) = .02 mg/L {unionized}

U facute/chronic) = 0.01%/0.01 mg/L
Chlornide = po WS
}ru: O = 0,005 mg/l

8 as FLS = 0,002 Hndissalved)

S0, - Sulfate = no WS

7.0 mgfl. spawning

Boron = 875 mg/L,
Mitrate = po WS

MNitrite = (.05 mg/l.
Arsenic {acute) = no WS {dis)
Arseonn {chromc) = 100 ugd (THeD

Cadmibu {acute/chronie) = TVE {routy/TVE

Chromum Hi{aoute/chronic = TVE/TVS
C %‘smmmm Y }{acm&vhmsua} ’E’V%“ﬂ':

Emn {g&zmm{:} = wzm i,zg} { TRM’.}

fron {chromic) = no WOS {dis)

Lead {aoute/chronic) = TVE/TVS
Manganese {chronic) = 1000 ug/l {TRec)
Manganess {chronis) = no WQS (dis}
Mercury {chronie) = .01 ug/l {Total}
Nickel {acnte/chronio) = TVETVS
Selenium (aoute/chronic) = TVETVE

Silver {acuie/chronie) = TVE TV {troury™
Zine {acute/chronic) = TVE/200 ua/L (TRed)

Segment 11%

{Areo Tunned to Golden)
Aguatic Life, Class 1 {Cold}
Recreation, Class |
Agriculture

Water Supply

{1ize Proteated)

Same as 7

Same ag
2004100
Same a8
Saine as
Smme 2z |

250 mg/l.
Same as 2
Sameas 2
250 mg/L
Sameaz 2

10 mg/L

Same as 2

30 ug/L{TRz¢)

o chronic

no soute /3 ugh chromic
0 g T{TReo)/no chronie

Sane a8
ne Bont

Sameas 2

-
@ F
o

A7 ug/L chronie
-

300 pg/lidis)

Smmeas 2

Smme as 2

50 pg/l. {dis)

Sameas 2

Name as £

no aeute J10 ue/LdTRan)

Same as

no aculs

.
5 L
o
i

00 pg/l
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hodologies for Surface Water 31,16, 5 CCR

1002-317}, and EPA water guality criteria are summarized below: See Table A-5 for more mfmw

mation about standards or criteria
potentially relevant appropriate.

. Water quality ceriteria or other standards may be applicable or

Table 2: Other Colorado and EPA Water Quality Criteria

Abuminm {aoute/chronic)
Aptimony {water supply)
Awmtimony Dwator + fiah
Arsenic (acute/chronic)
Arsenic (ag)

Arsenic Gvater supphy)
Barium {water supply)
Bervilium ()

Hervitham Owater supply)
Cadmium {ag)

Cadmibnm {water supply)
Chromism I (ag)
Chromium 11 Owater supphy
Chromium VI {ag)
Chromivn Vi Qﬁaamr supply)
Chromium VI (aomefchronic)
Capper (ag)

Copper (water suppy’
Fhaoride (warty supply)

Lead (ag)

Laad (water supply)
Manganese {water supphy)
Meroury {peuie/chronic)
Mercury (water supply)
Nicked (ag)

dickel {water supply)
Releniupm (sowelohronic)
lenivm (ag}

slonium {water supplhy)
Sibver (water supply)
Thaltium {ochropic)

Thadlium {water supply}
Thalling (water + fish)
Uramium (roate/chironin)
Line (38

Zing {water supply}

Se
o

Footnmes

&, ’} pg}"{., {T?{mﬁ}

3607850 up/l (dis)

100 uefd (TReo 30-day

530wl (TRec I-day
1000 ue/ (TReo) 1-day
100wl {TRe0) 30-day

£.8 pg/l (TRe) 3 B«;ﬁ&x
1 pgdl {TRag 3-day

3 uel (TRar) I-day

100 padl (TRec) 30-day

50 pg/l {TReg) T-day

10w/l {TRes) 30-day

50 ugdl TRec) T-day
16/11 pe/L (i)

200 pg/l {TRe)

1000 up/l (TReo) 30-day

2.0 mgf {TRe Iday

180 nugdl {TReo) 30-day

S0 pgfl (TReoy 1-day

50 pg/l (dis) 30-day

T4M0.1 pedt (disy

2.5 pe/l (TRecy L-day

200 upfl (TRec) 30-day
i OO pedl, (TReo 3day

2075 ugll (i)

24 pgdl (TRec) 30-day

5 ug/L (TRec 30-day
0 pg/l {TReo) 1-day
15w/l {disy

£33 ug/l {TReg) 3-day

0.5 ugfl (TBeg)

TWETVES (dig)

2000 gig& {TRee) 3-day

3000 g/l {TRe) 30-day

TVE - Table Valos Standard, momerical oriteris set Torth in Table I from the Bate of Colorado's Basic
Standards and Methodologies for Surface Water, 3116 {3 CCR 1002-31), TVE are caloulated for
cach mtal based on stresn handness, The oalonlated TYS are shown in Table A-S

ch -~ chronie

AT - ACHIS

ag - sgricniture

THeo - Total Recoverahis
diz ~ disgolved

=%

From "Classifieation and Numerie Standurds,

South Platte River Basin®, 2z amended August 30, 1957,

w Silver (chrowic) effective 3/2/9%
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Identifying Pollutants of Concern, Parameters Potentially Needing
Limits and/or Monitoring:

All available data on the Argo Tunnel discharge were reviewed to determine the toxic poliutants
sresent in the effluent at levels of concern or “irigger level”. Limits will be developed for pollutants
with concentrations which may potentially exceed water quality stendards or cause toxic effects
(rigger levels). Pollutants with concentrations below trigger levels but with limited or old data will
be mornitored for the first vear to confinm actual polhutant levels. Pollutants at concentrations below
toxic levels and with adequate data will not be considered further for limits or monitoring. This
review was conducted by comparing the discharge analytical data to the more stringent value from
State water quality standards, Federal water quality criteria and proposed or finel drinking water
standards (MCLs).

The Argo Tunnel discharge and Clear Creek have been sampled on several occasions by the USGS,
BPA, the Colorado Department of Public Health and Environment, the Upper Clear Creck Water shed
Association and as part of Superfimd remedial investigations. Table A-1 in Appendin A presents &
compilation of tunnel discharge sampling and analysis results reported in the above studies and
reports. Tables A-2 and A-3 present summarized results of monitoring conducted in Clear Creek.

Because analytical data for the Argo Tunnel discharge are limited and the discharge may vary i
chemical composition on a seasonal basis, all data was considered in determining Wa imit is needed
for toxics present in the discharge. This Hmited data allowed only a semi-quantitative comparison.
For example, analviical technigues (total, total recoverable, and dissolved) used for analyzing the
Argo Tunnel discharge and Clear Creek samples differ from the published Federal water guality
criteria and State water quality standards. For example, the WQS may be in dissclved form and the
water quality data may be in total. The two forms are similar but not directly comparable. Also,
different levels of detection were used, and some detection limits reported were too high to accurately
compare actual discharge polhitant concentrations with State water quality criteria and/or EPA “Gold
Rook” values. Therefore, a direct quantitative comparison of the Argo Tunnel discharge and Clear
Ureek analvtical results o the criteria and standards was not possible. For example, we may have a
parameter witha WQS of 0.1, but the tests only measured to .5, For this data, we cannot tell if the
WOS isbeing met, As stated previously, the determination of parameters in need ofa Hmit was made
an 2 conservative hasis, Table A-1 is the result of the data review. The second fo the last column
in Table A-1 indicates whether the parameter will be analyzed further for a limit or if more monitoring
is needed to ensure that in-stream water quality standards are not exceeded.

Very fittle actual data was available to evaluate the pollutant concentrations i the Argo discharge
afrer treatment. Information from bench tests and treatability studies were evaluated when projecting
possible effluent concentrations. Historical data on the untreated Argo discharge was used for
projecting the need for effiuent limits based on water quality standards.
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Pollutants of Concern, Parameters Potentially Needing Effluent Limits and/or Monitoring:

After evaluating the data to identify parameters that should be evaluated for effluent Emitations and/or
monitoring, the pollutants were grouped into four groups: (1) Polhitants expected to be present and
have potential to exceed instrear water quality standards or other trigger levels [Efluent Limits and
Monitoring}; {2} Pollutants at very low ummmzm*@m which historically never exceeded water
quality standards and are very unlikely to in the future [No Efffuent Limits, No Monitoring]; (3)
Polhstants which are af generally low levels, have inadequate data, or are expected to be present
below levels of concern after treatment [First vear Influent and/or Efffuent Monitoring, No Effluent
Limits], and lastly, (4) Pollutants which are not expected to be of concern at the Argo Tunnel, but
are important for eveluating any changes in the influent to the Argo Tunnel or may be important to
other ugers of Clear Ureek water [Monitoring Onlyl.  The following paragraphs describe the
conclusions Qi’édevti&hm pollutants of concern at the Arge Tunnel, Ezz%ﬁ:@“@am monitoring will also
be required for group 1, 3 and 4 pollutants. See the last section of part | regarding momtonng.

Group I Pollutants of Concern - Potential Limits and Monitoring

Discharge limitations and monitoring for Group 1 Pollutants will be analvzed further in the next
sections of this document, starting on page 20 “Caleulation Of Discharge Limits™. Group 1 Pollutants
are: aluminum, arsenic, berylium, cadmium, copper, iron, lead, manganese, nickel, silver, zinc, flow,
whole effluent toxicity, pH, fluoride, sulfate, total suspended solids (TS8), and oif and grease (O&().
These pollutants are expected to be present and may have potential to exceed instream water gquality
standards or trigger levels. Some of these pollutants upon further analvsiz will not need limits such
as aluminum, berviium, fuorids, and sulfate,

Group 20 Pollutants - Mo Limits, No Monitoring

Antimony, barium and molybdenum were the only monitored parameters which never exceeded a
"Gold Book” value or a State water quality eriterion. For example, both total and dissolved antimony
maxinum concentrations are less than 10 percent of "Gold Book” criteria for chronic aquatic life,
Barium, has never been detected in the Argo discharge. Also, there are no published “Gold Book”
eriteria or State water quality criterion for cobalt, strontium, tin, and vanadium, and hence, no basis
for establishing a water quality effluent limit or monitoring. Therefore, no mits or monttoring will
be required for antimony, barium, cobalt, molybdenum, stronttum, tin, and vanadium.

Total Dissolved Solids (TDS) were found in relatively high concentrations in the Argo Tunnel
discharge. A limit and monitoring was not evaluated further for dissolved solids because the ions of
concern that make up TDS will have individual effluent limitations. TDS monitoring will be included
because the test Is ingxpensive and 2 simple indicator of ionic concentrations,

The untreated and treated discharge from the Arpo tunnelis ;}riz*” arily comprised of metal cations and
anions, and therefore is expected to contain little or no organic matter and should exhibit ittle or no
oxygen demand on the receiving water. Thus, there will be no Hmits or momtonng requirements for
biechemical oxygen demand (BOD), chemical oxygen demand (COD), or total organic carbon
{TOC), or for dissolved oxygen {D.0.). In addition, no sanitary wastewater enters in the discharge,
theretore no fecal coliform Bmits or ﬂmnita}ring will be required.
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Crroup 3; Polligants of Concern - Firgt Year Montorine Only

seversl metals specifically, mercury, selenium, and thallium, were found inthe untreated Argo Tunnel
discharge af or around the analytical detection Hmit. In evaluating the downstream water quality in
Clear Creek, it appears that none ofthese metals are in significant concentrations to bave the potential
to exceed instream water quality standards. However, because of elevated analytical detection Hmity
and the lack of recent data for selentum, thallium, and mercu ry, Hmats will not be required for thess
pollutants, Influent and/or effhuent monitoring will be required during the first vear to determine if
mercury, selenium, and thallivm sre present at levels of concern. The treatment plant is expected 1o
further reduce the concentration of these metals in the discharge.

Another set of pollutants that will have no itial Himits but will be montered are ammonia-N, radiom,
uranium and gross alphia. There has been little or no information collected on the concentrations of
these pollutants in the Argo discharge, and therefore, the pollutants will be monitored in the treatment
system influent and efluent to determine if these constituents are of concern.

An additional set of pollutants which shall not have limuts but will requuire monitoring s chromium,
and hexavalent chromium. These pollutants have been monitored in the Argo discharge and have
been detected at levels gene below applicable water quality criteria; however, several samples
approached or exceeded oriteria. Since the treatment system may remove these pollutants,
monitoring will only be required for the first vear to determine if the level of these pollutants in the
treated discharge are gt levels of concern,

Croup 4 Pollutants of Concern - Watershed or Indicator Parameters, Monttoring Only

Total phosphorous will be monitored during the first vear to provide data to the Upper Clear Creek
Watershed Association and Standley Lake Users regarding the guantity of phosphorous being

discharged into Clear CUreek and Standley Lake.

\?zzfa{ e/mitrite levels will be monitored to sstablish current levels of these compounds 1 the Arge

influent and discharge. Uvanide will also be monitored on the influent to determine the presence of
cyanide in the discharge before treatment. Influent cvanide and nitrate/nitrite may be monitored
throughout the life of the control mechanism because they are prime indicators of active mining
influencing historic water quality. The Argo Tunnel has at least one cyanide heap leach faoility above
it. Thiz facility has considered discharging surplus wastewater into old mine workings. Other eyanide
based gold mining/beneficiation activities in areas that may drain into the Argo Tunnel may be also
developed in the fture.  Incressed concentrations of nitrate andfor nitrite may also indicate
wastewater discharges from active mining in the area. Nitrate is a by-product of active blasting. A
haseline for cvanide, nitrate, and nitrite must be established so that any changes in the discharge
guality due to new mining can be documented. Nitrogen forms are also of concern to the Standley
Lake users, Monitoring will be conducted for these parameters on the influent, effluent and/or
mnstream.

For cyanide, the standard for the receiving stream is based upon "free” cyanide concentrations.
However, there is no analytical procedure for measuring the concentration of free cvanide in a
complex effluent, Therefore, ASTM {American Society for Testing and Materials) analytical
procedure D2036-81, Method C, will be used to measure weak acid dissociable cyanide in the
effluent. This &f‘aimcai procedure will detect free cvanide plus those forms of complex cyanide that
arg most readily converted to free cyanide,
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Hardness of the discharge will alsc be monitored, but will not have a limit. Flow Hmits will be
discussed later. I mass loading limits for specific pollutants are later developed, they will be

established using current and historical flow and pollutant concentration data. Flow and hardness are
aiso necessary 1o be monitored to fully understand the effect of pollutant loadings in Clear Creek and
to ensure that excursions of instream water quality standards are not allowed by the control
mechamsm. Instream monitoring of flow and hardness in Clear Creek will also be monitored to
collect information to evaluate the effectiveness of the remedial action, reevaluate limits and reopen
the control mechanism as necessary,

Although none of the Group 4 pollutants are expected to be present at significant levels, the control
mechamsm can be reopened and limits and continuous monitoring added if they are found at levels
of concern,

@

Determining Effluent Limitations

There are three main types of effluent or discharge limitations. Limits are usually based on: (1) water
guality standards and {:m ria, (2) treatment technology performance, or (3) state effluent standards,
During the time when this discharge control mechanisms was being developed, the treatment system
was not in operation. Therefore, no treated effluent was available for analysis. Without any chemical
analyses of the effluent, it is not possible to precisely determine which pollutants will need technology
based effluent imits, Consequently, for this initial control mechanism, limits are almost exclusively
based on water quality standards and criteria.

Interim Effluent Limitations

There are two sets of interim limits, Initially, during construction and the first months of start-up,
the existing water guality from the Argo Tunnel shall be maintained to the maximum extent possible.
Expe Li?’:{i practices include minimizing the resuspension of sediment and metal precipitants. The
second set of mterim limits starts 90 days after the treatment plant begins operating. These interim
efffuent limitations are shown in Table A-8 and are based upon Best Professional Judgment m%ng
New Source Performance Standards (NSPS) for Ore Mining and Dressing Point Source O ateg
Lead, Copper, Zinc Gold, Silver and Molybdenum Ores (40 CFR Part 440 Subpart J; 440 e 4}
Although the NBPS are not directly applicable to historic mine drainage, the NSPS represent levels
achievable by simple metals precipitation. The NAPS limit for mercury has not been imiuﬁeﬁ because
mercury was rarely detected in the untreated Argo drainage. An additional Emit for ol and grease,
based on State of Colorado Effluent Standards, is included in the interim standards. The pH limit is

based on Uolorado Water Quality Standards. The interim limits are presented in tabular form as
Table A-4.
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Final Efffuent Limitations

Final effluent limitations and monitoring frequencies are presented in Table A-10. They become
effective November 1, 1998, This date s based on nine months start-up for the trestment plant. Final
efffuent limifations and monitoring requirements are derived from the State of Coloradoe’s Water
Qualtty Standards, National Ambient Water Quality Criteria ("Gold Book” values), the State of
Colorado's Efffuent Standards and Best Professional Judgement. In addition, selected parameters
werg evaluated using EPA’s Metals Translator, which converts effluent limits based on dissolved
water guabty standards to Total Recoversble effiuent mits, The effluent imitations for this control
mechanism have been developed to control all pollutant parameters which are or may be discharged
fromthe Argo Tunnel at g level which will cause, have the reasonable potential to cause or contribute
to, an excursion shove a State water quality standard inchuding the State narrative oriteria for water
quality or National Ambient Water Quality Criteria.
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CALCULATIO

Group 1 - Pollutants with Final Limits and
Monitoring:

Discharge limitations and monitoring have been
developed for the following metals: arsenic, cadmium,
copper, iron, lead, manganese, nickel, silver and zine.
n addition, Bmits and monitoring have been developed
for whole effluent toxicity, pH, total suspended solids
{TS83, and ol and grease {O&G).

Water quality standard (WQS) based Hmitations were
generally developed following the diagram to the right.
Depending on the mass balance caleulation, WQS limits
gither include no allowance for dilution due to high
sollutant background concentrations in Clear Creek
apstream of the discharge, or the imits were based on
2 simple mass balance allowing for dilution to ensure
instream water quality standards are met {waste load
allocation). For polhrtants which already exceed the
WIS upstream of the Argo, there are no mass balance
or dilution allowances. The treatment plant Hmit is
based on meeting the WS at the end of the pipe.  As
the waste load allocations and standards are refined for
Clear Creek, the control mechanism may bereopened to
incorporate revised concentration or mass based water
guality based limits.

Mass Balance Caleulation:
The mass balance caleulations are based on the low

ARGO AL
Fay

Februsey 1, 1938 o

N OF DISCHARGE LIMITS

Water Quality Standards |
Concentration goal for Clear Creek
{most in dissolved form)

i)
B
i

|

Mass Balance Caleulation
Tretarnines amows of of dissolved
metals that canbe discharged from the
Argo and stilf mest WOE,

o

1 No - Mletals ?ram%amj‘
Translator, | Converts dissolved
¢ for TReco ! wietals o tolal
WOS CTRa) metals
pro
-

i

Argo Discharge
Limits For Metals

fiow tates for Clear Creek, the Argo discharge flow rate {design capacity}, the concentration of
pollutants in Clear Creek upstream of the Argo Treatment Plant and water quality standards. The

simple mass balance equation is below.

Flow values corresponding to 1E3% and 30B3' conditions of Clear Creek near the treatment plant
{from rationale [September 1996] for Idaho Springs permit) are summarized on the next page:

! acnte low fow: 1E3 = lowest Sow for one day ocourring on average every three years
Chromic low fow: 3083 = lowest flow for 30 consecutive days (monthly), occurring on

average every three years.
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Acute ond Chronie Low Flows, Clear Creek, Mahe Springs

Acute 28 prdy i 35 K1Y 64 124 124 77 58 4% a3 33
Chronic 34 38 38 39 39 Se iy a2 &0 &2 46 3 34

Many of the metals water quality standards are based on hardness. A low flow hardness of 50 mg/l.
was used in the caloulation of effluent Emitations {for Cd, Cu, Wi, Pb, Ag and Zn) based on agquahce
life criteria which vary with hardness. This value is a close estimate of hardness of Clear Creek at

high fiow conditions. There is no actual data available to determine the hardnessrange s Clear Creek
once the Argo Treatment plant is operating. The limits for these parameters should be revised or
reevaluated when actuzl instream hardness data is developed sfter the treatment system is fully

operational. The Ruture treatment plant may also add some hardness 1o the receiving water,

A mass balance equation was used to determine the efffuent concentrations that would not viclate the
allowable in-siream concentrations defined by the WQ standards {except in the case of pH, where the
limits are set directly from stream standards or effluent regulations without using a mass balance
approach). The mass balance equation is:

M,Q; - M,
M, = e
Q,
Wherg:! » > s Upstream low flow (1E3 or 30E3)
0, = Average daily effluent flow {design capacity}
Q, = {ﬁ.@mbmaﬂ downatream flow {Q, + (1)
M, Upstream background pollutant concentration
M, =  Unknown; Maxinum allowable efffuent poliutant
concentration caloulated using mass balance equation
M, = Maximum downstream allowable poliutant concentration

{stream standard}

o ine the mass bals

OU CQUATION.

Q. 29 cfs 34 ofs
Q, 1.56 cfs 1.56 ofy
{3, . 30.56 ofs 3556 cfy
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Recause of the mathematical

relationship between flow, pollutent concentration and poliutant mass,
concentration linsitations for the Arge Treatment Plant caleulated using this method implicidy mit
instream poliutant mass to a maximum allowable level. Calculations assumed a design flow of the
Argo treatment system of 700 gpm. The plant will normally operate around 200 gpm. Upstream data
collected at monitoring location SW-07 {Clear Creek below Chicago Creek) was used forbackground
poliutant concentrations upsiream. Stream standards for Segment 11 were applied as downsiream
maximums. A summary of potentially applicable stream standards is presented as Table A-3. A
summary of the mass balance caleulations are shown in Table A-G.

For several metals {cadmium, copper, manganese and zinc) mass balance calculations were not
nossible because upstream water quality already exceeds water quality standards. As pointed out
previously, the Argo Tunnel is one of many sources of pollution in Clear Creek. Even i the Argo
Treatment Plant could remove 100% of the metals in the tunnel discharge, water quality standards
would still not be achieved hecause of other pollution sources. The Argo Treatment Plant will be
remaoving 98% to 99.7% of the pollotants of concern,

Metals Translator

- of the metal water quality standards are in dissolved form. The analytical methods that will be
used to monitor effluent quality are for total recoverable metfals, The metals translator converts the
dissolved limit to a total recoverable (TRec) imit. The EPA's Metals Translator converts dissolved
effluent lmits into a total recoverable efffuent Timits through use of downstream ratios of dissclved
and total recoverable metals, Forthis evaluation, instream data collected from 1954 - 1997 at sample
{ocation CC-40 (Clear Creek below ldaho Springs WWTP) will be used. Itis assumed that the ratios
of dissoived and total metals in the Argo discharge and the stream will be approaching or at
equilibrium at this location, and influence by other point and nonpoint sources is minimal, The metals
sranslator analysis is presented as Table A-7. ‘The metals translator is not applied to WS already
in TRee form. The metals translator is also not applied to pollutants where there was not encugh data
o paloulate a metals transiator,  In those cases, the dissolved Hmit will be mopitored by total
recoverable methods.

A comparison of poteniial limits based on water guality standards in the dissclved and fotal
recoverable form (TRec) Table A-5] and caleulated metals transiator values is shown in Table A-8.
The lowest value from either the translator and/or the mass balance equation will be used as the basis
for the effluent lmit.
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Dhscharge Limifs For Specific Parameters:

ALUMINUM

The Argo Tunnel effluent data showed that alumimum concentrations average around 30,000 pg/L
{Sec Appendix Table A1), All samples analyzed for total or dissolved aluminum had
concentrations exceeding "Gold Book” values and State oriteria.  The ARARS that were
considered in setting limits are: 730 ug/L acute and 87 ug/l. chronic Colorado basic water quality
standards, However, these aluminum standards have not been specifically applied to this segment
of Clear Creek and are therefore not a legally applicable ARAR. For many stream segments with
historic mining pollution, the State hag not apphied the 730 and 87 ug/L standards; therefore it is
not appropriate to apply the basic aluminum standards on this segment of Clear Creek. When
specific standards have not been established, an indicator limit can be developed such as WET.

Whotle effluent toxicity have been used previously to control toxdeity from aluminum in a similar
snining discharge on Clear Creek. Therefore, no aluminum discharge limits have been included in
the control mechanism. Instead, the toxic effects of eluminum will be controlied through a whole
effluent toxicity (WET) imit of “no acute toxioity”. Later a technology based, or a site specific
hmxt may be developed for aluminum. A technology based limit could not be developed at this
ime hecause there is no performance data vet and the amphotenic nature of aluminum chemisiry,
{ Alusminum dissolves at both high and low pHs.). The chemistry and toxicity of aluminum are
further complicated because of the propensity of aluminum to combine with other 1ons and
organics to form complexes and polymers. Depending on the form of aluminum, texicity ranges
from relatively high to minor toxicity, Because of the varability in aluminum toxieity, WET
testing 15 a good measure of aluminum toxicity. Monitoring for aluminum will be required.

ALUMINIIM {CHREONIC ARAR? AUCUITE ARAR?
CRITERIA STATUS CRITERIA | sTATUS
SOUBLCE OF CRITERIAR

Basic TVS 87 ug/L. Rel, 750 pg/l Rel
{id State Basie Standard, m ROD 150 Rel. G50 Rel
Current WS applied by CO WQCC No criteria L.Appl. | Mo oriteria L. Appl

to Segment 11

NPDES Reps. 122 44(d{vi Use Surrogate ¢ R&A Use hurrogatel R&A
WS -No T

No Toxeity

FINAL DISCHARGE LIMITS AND MONITORING FOR ALUMINUM

{hronic - No chronmic imit Acute Limit: No acute toxioity

| Monitoring - Acute Whole Effluent Toxicity tests (WET), quarterly.

o

Fooinotes - see page 24,

G«f
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ARAR BTATUS- This cobumn depotes the potential ARAR st
Loappt = legally applicable
Pl

2 of pach oriteria.

= y¢levant {hut not appropriate),

RAA = bothy relovand el appyopringe;
THC = 10 be considered information.

* Sourge of Driteris or Bandard:

WOS - Water Guality Standard in Segment 11 of Clear Creek.

WNPIER Regs - Federad Regulations for Surface Water Permitg, 40 OFR 122

TYE - Table value standard, part of Colorado WS

Basic TVE - Genergd COTVE; however nut applied to segment 11

OO WOOD - Colorado Water Quality Contred Commission. Appointed commission which
decides Uolovadn’s WOS, and the regulations vsed 0 apply

ML - Maninm contaminant level, deinking water siandards.

BRI - Best Professionad hudgement per NPUES Regs.

O - DO - Colorade Division of Wildlide,

siamiards.

*he amle

> cadmium TVE Hmit was not included hecause there is no legally applicable WOS, and the mass
malance was greatty affectad by the Bmited dota st

¢ apclimated Trout

* Lehnerty, Christine, ol

.
Uhualivy andd the Aguoii

rado Division of Wildlife, Clear Creck Bosing-The Effects of 8ining vn Water
iy Warch 1991
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ARSENIC

A mapomum limit of 400 pg/L for total arsenic 15 inchuded in the control mechanism based on the
State of Colorado MUL- water quality standard of 50 pg/L arsenic. Total arsenic measured in the
Argo Tunnel discharge range from 35 - 238 pug/l.. This limit is more stringent than other limits
derived for aquatic life (acute and chronic), Therefore, only an acute , MCL

based limit will be applied.

ARSENMIC CHRONIC AR»’%R ACUTE ARAR
CRITERIA 5§ CRITERIA STATUS

SOURCE OF CRITERIA
WOS - Drinking Water MCL o

ic Life TVES

FINAL DISCHARGE LIMUTS AND M(}\EH}RP@ FOR ARSENIC

Chronic - No limit Acute ~ maximum Hmit based on: 30 pg/lL
WS and mags balance caloulation = 400 ng/L

Monitoring - Weekly, Total As

CADMIUM

Both total and dissolved cadmium concentrations in the Argo Tunnel effluent exceeded State water
quality standards (W8} and "Gold Book" criteria. The average dissolved cadmium concentration
caleulated from discharge data ranges from 122 - 540 pg/l., which is well in excess of "Gold Rook®
criteria. Instream concentrations also appear to excesd the State WS and criteria, however, the
detection imits were above the WQS. The analytical detection limit for cadmium for the existimg data
range from 14 10 25 pg/L, the water quality eriteria range from 0.66 to 3 ug/L, less than the detection
nits. From other data downstream with better detection Hmits, cadmium ranges from 0.5 10 5.8
ug/L, exceeding on average the cadmivm water quality criteria.

A “site specific” water quality standard of 3 pg/l (chronic) has been established by the Colorado
WO im cadmium, The site specific WOS takes into account some of the existing poliution in
Clear Creek. The 3 pg/t is a prediction of ambient water quality after some clean-up of cadmium
sources. Site specific standards are established for stream segments such as Clear Creek where there
s historic pollution and it is unlikely that water quality can ever be cleaned up to meet the basic TVS
(.66 chronic and 1.8 ug/l acute). As clean up progresses, a revised site specific water quality
standard may be established, based on water quality or protecting a specific %}1020@&@% community {1.e.

brown trout and its food sources). The discharge Hmits mav be revised if' a new standard is
established. Other difficulties in establishing cadmium discharge limits are a lack of data immediately
upstream of the Argo Tunnel and the low analytical detection limit needed for cadmium, Most ofthe
upstream data is from just below Chicago Creek which does not include pollution from Yirginia

Canyon. The poor detection limit for cadmium makes the data unreliable, possibly creating false
highs,
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MANGANESE

High concertrations of both total and disso

The average dissolved concentrations ave caleulated from the Argo Tunnel effluent data ranged from
73 10 149 mgfl. The average total converdrations ranged from 74 to 140 mp/L. From this data ¢t

is apparent that a mangansse limit i3 needed. However, as listed below, there 15 a wide range of
potential manganese ARARs and other information to consider in setting limits.

MANGANESE {ng/L) CHRONIC | ARAR | ACUTE | ARAR
CRITERIA | STATUS | CRIT. | STATUS
SOURCE OF CRITERIA

WS -Seg 11 Secondary MCL ® 30 Dis

&

L.appl | -~

Secondary MCL ¢ 50 Dis Rel. -

Site Specific WOS, Seg. 14, Golden’ 500 Dis Rel. -

Technology Bassd Linut Mo data yet | L.Appl

Husnan Health Protection Recommendation 1800 TRec TRC -

Aguatie Life TVS 1000 TRee L.appl § ~

Temporary Modification of Segment 147 1200 Dis Rel. -
standard, in effect until 6-30-2000

Hardness Based, Site Specific Standard for 3000 Dis Rel. -
Segment 5, West Fork of Clear Creek

TMIDL® for Manganese to be L.appl | -
determined

From our analysis, we identified the $00 ug/L recommendation as the most appropriate criteriato use
i setting limits at this time. The 800 ug/L conceniration i3 the chronic manganese level
recommended by EPA’s drinking water toxicologist to protect human health. The recommendation
converts directly into the discharge fimit as there is no dilution and the recommendation is in TRec
form. The manganese discharge limit is likely to change in the next several years for any one of the
following reasons: a Total Maximum Daily Load is calculated for Clear Creek, suflicient data i
available for a technology based Himit, the 50 ug/L WQS is changed to an ambient standard or other
new information becomes avatlable,

T - 5 . " . e w5 - q ; ¥ 8
Clear Creek Segment 14 is from the Farmers Highline Canal diversion and Youngfiold,

® TMIDL-Total Musimum Dailv Load is the mass {Ihe/day) of manganess that should enter Clear Crask. Major sources
of manganes: will be allocated a portion of the TMDL, valled a waste load allovation (WLAJL
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Page 31

FINAL DISCHARGE LIMITS AND MONITORING POR MANGANESE

Chronie - monthly average limit based on human | Acute - no limit

health protection recommendation = 800 ug/L.

Bblonitoring - weekly, Mn TReo

The most restrictive it based on the 50 pg/L standard was not inchided for several reasons:

{1} The 50 standerd is not typically applied to stream segments in areas with high background
manganese concentrations. For example, on Clear Creek the dissolved manganese WQS on segment
14 has just been changed from 50 to 1200 ng/L vmtil the vear 2000 and 500 pg/L. thersafter. The
1,000 ug/l. TRec manganese standard was also dropped from Segment 14, The SO ug/L standard
on the South Platte betwesn Lattleton and Denver and then below Denver have been changed to 190
and 400 pg/l., respeciively. {2} The 50 pg/L standard is not based on protecting human health or
the environment, The number s based on drinking water system aesthetics. At concentrations above
50 ug/l, manganese may cause a brown/yellow water color or stain laundry or plumbing fixtures.
{3} The secondary MCL of 30 pg/l. dissolved manganese will be achieved in drinking water suppliss.
Most municipalities treat drinking water to remove manganese. (4) The treatment process will aot
be as efficient for zine and aluminum removal if the treatment plant is operated 1o reduce manganese
to 50 pg/l.. The plant will operate better at moderate manganese discharge Hmits, 1t should be noted
that at the RB0O pg/l. imit, the plant will be removing over 99% of the manganese from the Argo
Tunnel discharge. Untreated, the Argo discharges an average of 102,000 ug/L manganese.

oy

The 530 ug/l standard is a legally applicable ARAR. However, EPA and CDPHE have decided 1o
waive the ARAR using the waiver provisions of CERCLA at Section 121{d¥2)4).
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NICKEL

Drssolved nickel has been detected in the Argo Tunnel discharge between 187 and 628 pg/l. These
concentrations exceed the State water quality oriteria for dissolved nickel. A monthly average limit
of 850 ug/L is included based on the TVE and allowance for dilution. The dissolved Hmit will be
directly applied as a TRec limit because detection limits in the data did not allow a metals transiator
1 be calculated. Sinve the caleulated soute Bmit (10,305 pw/L) is much greater than the levels that

will ooeur in the discharge, only the chronic Hmt will apply.

ACUTE ARAR
CRITERIA STATUSR

NICKEL CHRONIC ARAR
CRITERIA STATLS
SOURCE OF CRITERIA

W(}b T%% hardness hased

!’&pps

Chronic - monthly sverage limit based on: % Acute - no imit, Potential limit greater than
TVE, mass balance = B30 ug/L | uniy eated discharge.

Monitoring - weekly, TRec N

SILVER

Total silver has been detected in the Argo Tunnel effluent as high as 148 gg/L. Dissolved silver has
been detected as igh as 8.4 ng/L. Dissolved silver concentrations exceeded the State of Colorado'y
water quality standards. 1t Iz unknown if there is potential dilution for & waste load allocation
{WLA}, as the detection limits in the upsiream water quality data were quite ligh. High detection
Himits also made 1t infeasihie 1o caleulate metals transiator for silver, Therefore, the dissolved silver
limits of 0.02 pe/L chronic and 0.62 ug/L acute are directly based on the State chromic and acute
TYS. When additional dissolved and total recoverable silver data becomes available, this Tmat may
be increased to reflect the metal translator from dissolved WOS {o TRec limuts,

SILVER . CHRONIC | ARAR || ACUTE ARAR
CRITERIA | STATUS

. | | CRITERIA | STATUS
SOURCE OF CRITERIA

WS - TVE hard

s based

L. Apph
FINAL DISCHARGE L E‘sﬂ T8 AND MONITORING FOR SILVER

Chronic - monthly average fimit based on. | Acute - maximum Hmit based on: TVS =
TVS = (.02 ug/L 0.64 g/l

i‘%"’?ﬁ‘ﬂéii}:’%ﬁxg weekly, TRec “%{?
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LINC

The average dissolved zine concentration for the Argo Tunnel discharge sample results ranged from
40,000 - 116,000 pg/l.. The average total zine concentrations ranged from 40,000 - 108 000 ug/L.
Zinc 1s probably the most significant pollutant of concern for aquatic 1ife at the Argo Turmel. The
State WOS for zine in this segment 13 300 ug/L per liter TRec {¢hronic). This site specific standard
15 based on existing water quality minus the zine contributions from sources which the State expected
to be controlled within the next several years, such as the Argo Tunnel. Once the Argo Tunnel
Treatment Plant goes on line and the Argo discharge is no longer entering Clear Creek without
treatment, it 15 hkely that the State will reevaluate the 300 ug/L standard. Because of the lkelihood
that the WOSs will change on Clear Creek, the control mechanism discharge lmit is based on
protecting brown and brook trout. The final total recoverable chronic zine discharge limit is 223
ue/l, which works out to a dissolved water quality goal of 155 pg/l. Zn. At a later date, we
anticipate the 2235 pg/L. Zn limit will be revised to reflect actual Argo Treatment Plant performance
or & new site spectfic WOS for Zn. It should be noted that the dissolved zine concertration in Clear
Ureek averages around 240 pg/L upstream of the Argo,

The underlying table value standards of 39 and 65 pg/L Zn chronic and acute, respectively (@ 50
mg/l. hardness) were not applied because: (1) the TVS are not legally applicable for Zn in this Clear
Ureek segment 11 ag there is an existing ambient-based WQS, (2) the state may eventually establish
a revised site specific water quality standard for zine between 100-225 pg/L, and {3) the treatment
operate
normally at half or less of the 225 pg/l Zn limit, but treatment of zine is highly dependent on pHL
Atother similar treatment plants (1.2, Yak and Leadville Mine Drainage Tunnels), we have found zine
tevels increase to 200-400 pg/l. in response to small changes in pH.
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WHOLE EFFLUENT TOXICITY

Whaole Efffuent Toxicity (WET) Hmits and monitoring are required in this control mechanism to
detect and eliminate toxicity in the evert its presence is unknown, or caused by alumimum or
mteraction between otherwise mnocuocus substances. The requirements for WET testing are in
accordance with the latest version of the "Region VI Whole Efffuent Toxics Control Program®. The
State of Colorade’s Colorado Water Quality Control Division Biomonitoring guidance indicates that
WET testing requirements are applicable 1o the Argo discharge because Clear Creek is classified ag
Class 1 Aquatic Life.

The instreaim Waste Concentration {(TWC) s used to determine whether acute or chronic WET testing
i c”ﬁ(}uifﬁﬂ T%m TWiss a ratic ai‘ the fiasa,izame ﬂuw rate mﬁ ti‘ze chr Ums mw ﬁfaw for the receiving

Hw 2\,%*{ ?m the Ama iiia{:hzﬁ’ﬁ,{‘ i3 4 4m, mrefme ﬂazs cm}*imi E’E‘ﬁwh:ﬁs‘%ﬁ‘ wi %E unm agmmeri‘g
aoute tosicity testing using two species {Cenodaphnig &g md fathead minnows) starting Jenuary

1908, Starting October 1, 1998, the discharge lunit shall be ™ no goute toxicity”
WET testing must be conducted on 2 an effluent dilution series {100%, 75%, 30%, 258%, 12.5%,

£.25% and (36 {control}). This dilution series is required 1o account for a mmmwi INCTERse
toxicity with a corresponding decrease in hardness. A change to a different dilution series or a
reduction to the most eritical dilutions maay be allowed if deemed appropriate at a later date. Acute
toxicity occurs when 30 percent or more mortality is observed for either species at any effluent
concentrations. Mortabity in the control must simultanecusly be 10 percent or leas for the effluent
esults 10 be considersed valid,

COMVENTIORAL POLLUTANTS: OIL AND GREASE, TOTAL SUSPENDED SOLIDS,
oH, & FLOW

The Colorado Regulations for Effluent Limitations (62), apply to the conventional polhutants, The
frit for Oil and Grease 15 based on thizregulation.  Limits for tota] suspended solids {TS8) are based
on Best Professional Judgement and are equivalent to the interim limuts based on freatment
technology for ore mining and milling, The pH limit of 6.5 ~ 9.0 i3 based on the aguatic ife WOER

Since the mass balance calculations use the maximum design capacity flow of 700 gpmy, Hmits will be
reevaluated if the plant is found to have greater capacity flow than 1.008 MGD (700 gpmy). A frm
flow limit was not included in the control mechanism, because the Argo Plant will be treating as much
of the surges a3 possible while maintaining treatment performance.

Monitoring is required on a continuous or daily basis for flow and pH. Weekly monitoring is required
for TS and ol and grease,
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ANTI DEGRADATION

Section 31.8 of the State of Colorade's Basie Standards and Methodologies for Surface Water
requires an antidegradation veview for regulated activities with new or increased water quality
it zzp& cts that may degrade the gquality of State surface waters classified as cold water aguatic life

ciass | {the Clear Ureck is classified as cold water aguatic ife class 1), The antidegradation review
is not applivable for the Argo Tunnel treatment plant discharge since the discharge is not a regulated
activity as defined In section 318 (3) {2) and the discharge s not new. Tn addition, the diversion of
the Argo Tunnel discharge through the treatment plant is anticipated to significantly improve the
guality of Clear Creek.

{ither Parameters Evaluated for Limits

Several other pollutants (bervilium, sulfate and fluoride) exceed the water quality standards in the
untreated Argo discharge. These pollutants were evaluated further for discharge limits. However,
after caloudating discharge Himits, it became apparent that the discharge without freatment would not
exceed the possible imits. These pollutants have been dropped from further consideration,

k;

Parameter Concentration WS Possibile Discharge
Argo Discharge Limit
Bervilium 12216 ug/L 4 pg/l &1 ngll
Sulfate 1028 -~ 2560 250 5,000
Fluonde 13.335 2 31
Monitoring

Monitoring frequencies and duration are summarized in the table below. The §§3§3€i§¢ parameters,
frequencies and sources of samples are listed in Appendix Tables 4-9, A-190, A-11 and A-12

Routine monitoring was initially scheduled to start as the treatment plant came on line. However,
start-up difficulties have delaved the monitoring schedule. The first vear monitoring requirements will
run from October 1, 1998 to September 30, 1994,

Ag part of the reopener provision in Part 11, Section [, the control mechanism may be reopened based
upon monttoring results of the Argo Tunnel treatment plant influent and effiuent, and Clear Creek.
Inaddition, the control mechanism may be reopened in the event a waste load allocation 1s completed
for the Clear Ureek or WS are revised. However, it should be noted that requirements of the
CERCLA and the NCP generally freeze performance standards at the time the Record of Decision
5 signed.  This requirement 18 to ensure that an effective and efficient remedial action can be
completed without continuously changing clean-up criteria.
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Monitoring for Group 1 Pollutants {» Pollutants with Limits)

Efffuent monitoring frequencies are gen z,miiy set at weekly for (roup 1 parameters {aluminum,
arsenie, cadmium, copper, iron, manganese, nickel, lead, silver and zing). Bventually, frequencies may
be reduced to biweekly or monthly for certain parameters if the monitoring results show the treatiment
plant 15 consistently effective in treating the Argo Tunnel effluent and the ;’m}}uimw in the efftuent
are below ARARs, Composite samples have been specified for all metals o account for variations
i the effluent quality resulting from treatment plant operations. Flow and pH shall be monitored
continuously or daiiy Whole effluent toxicity shall be monitored quarterly. Monitoring for these
parameters are “substantive” reguirements under Superfind,  Other effluent monitoring will be
conducted for parameters with limited data, and indicator and watershed parameters,

Momtorng for Parameters with Limited Data

Additional influent and/or effluent monitoring will be conducted every other month for one vear (6

mwz;mrmv events) for several parameters with limited data or poor detection Himits (generally, {}rf_}up
3 pollutants of f:uz}cem} Based on the imited data, these pollutants did not need Hmits, This

mrixzmmi data will be used to reevaluate these parareters at the end of monitoring., Monitoring for

these parameters are generally “substantive” requirements under Superfund.

Monitoring for Watershed or Indicator Pollutants

Influent and/or effluent monitoring will be conducted every other month for the first vear of operation
for indicator parameters or parameters of interest to the Upper Clear Creek Watershed or Standley
Lake Users. After the first vear, the indicator parameters will be monitored quarterly.  These

monitoring requirements are not considered “substantive” under Superfund.

Influent Mmmmﬁm

There are several reasons to monitor plant influent or the untreated Argo discharge: (1) EPA and the
State will need to evaluate treatment plant removal efficiencies, (2} more infor m'zimn is needed for
several parameters to confirm no limit decision, (3} identify changes in Argo Tunnel discharges G.e.
more or less metals over time, seasonal variability), {4) identify new mine dischar ges 1o the Argo
Tunnel. Changes in nitrate and cyanide concentrations may indicate new mining, (4 i ami grease
{effluent) monitoning also monitors new activily or dumping. These monitoring requirements are
generally considered “substantive™ under Superfund,

infhrent monitoring will be every other month for the first vear and quarterly thereafter for aluminum,
arsenic, cadmium, copper, iron, nickel, lead, silver, zine (all metals TRec except as noted) nitrite,
nitrate and cyvanide WAD {weak acid dissaciable),

For ong year the following parameters will be monitared every other month (6 zmniiaring events
total} mercury {total), selenium, thallium, chromium, chromium ™, uranium, radium 226 & 228, and
gross alpha
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-
MONITORING SUMBMARY
Sample Parameter Frequency Duration
Efffuent Metals with hnots, O&G, Weekly Long term
hardness, TSR
Effluent pH, flow Continuously, 1 Lamg tarm
Effluent WET, TDS Quarterly Long term
Efiluent More information needed Every other month 9 Months
paramelers
Efffuent Indicator parameters Every other month st Long term
year, quarterly thereafter
| Effluent Watershed parameters Every other month One year
Influent Metals with Imts, pH, Every other month 1st Long term
flow vear, quarterly thereafter
Influent More information Every other month One year
parameters
influent Indicator/watershed Every other month 1st Long term
parameters vear, quarterly thereafter
By-pass Metals with Bmits, O&G | Twice monthly Long term

By-pass

pH, flow

Daily

Long term

Clear Ureek
Up&Down
Stregm

Metals with limits, pH
flow, hardness, thallium

Every other month 1st
vear, quarterly thereafier

Long term

{lear Creek
Up&Dwn

More information
parameters

Every other month

First vear

Clear Creek
Un&Dwn

Watershed parameters

Every other month 1st
vear, quarterly thereafter

Long term

By-Pass Momtoring
During major {greater than 700 gpm) blow-out/high flow conditions, a portion of the Argo Tunnel
discharge will by-pass the treatment plant. For more information, see the discussion of by-passes on
page 11, No Hmits apply , but the by-pass will be monitored daily for pH and flow. The by-pass will
also be monttored for the metals with Hmits during the first week, and every other week thereafter,
during dischargs. If the discharge is less than seven days, then no sample will be taken. By-pass
samples may also serve as the influent sample for that month. These monitoring requirements are
considered “substantive” under Superfund,
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Instream Monitoring

Clear Creek water quality upstream and downstreanm of the Argo Tunnel discharge is to be monitored
every other month for the first vear and quarterly thereafter to determine comprehensive impacts on
the receiving water. Clear Creek will be monitored at SW-7a upstream of the Argo Tunnel at the
231d Street bridge and SW-5 at the Gilson Street bridge. The parameters to be monitored are listed
in Table A-11.

In-stream monttoring for pollutants of concerns will be conducted until the control mechanism is
amended or replaced. The number of parameters and the frequency of monitoring ave likely to
decrease in several vears as the instream effects of the Argo Treatment Plant are docomented and data
waps are filled. For pollutants with imited information, the monitoring will be for the first vear only.
For the majority of metals, both dissolved and total recoverable analysis will be condueted. In-
stream sampling using both analytical technigques develops more data for the metals translator factor,
evalustes in-stream compliance with ARARs, and provides data for evaluating the toxic effects of
metals. In-stream winter monitoring need only be conducted when the streamis open. See Table A~
12 for the parameters and frequency.  Ingtream monitoring is a mixture of “substantive™ and
“administrative” requirements under Superfund.

Dinration of ARARs Compliance Diocument:

The ARARs Complionce Document, including the specific discharge limits, monitoring and reporting

requirement in Part 1, the Discharge Control Mechanism will be reviewed at least every five years.
The ARARs Complianee Document way be reopened by EPA or State Superfund programs at any

time based on monitoring results, waste load sllocations, total maximum daily loads, WQS revisions
or other new information,

ARARs Comnliance Document

Prepared By, Bruce Kent, EPA P2-W-P & Dana Allen, EPA EPR-EP

Reviewed by Ron Abel & Rick Brown, CDPHE
Rob Bber, State AG Office
Holly Flintau, EPA EPR-SR
Richard Baird, EPA ENF-L
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Appendix A
Arvgo Tunnel ARARs Compliance Document
Brata Tables

TABLE SUBJECT

A~l Historic Argo Water Quality and Lamitation Evaluation
A2 Water Quality Data on Clear Creek

above Argo Tunnel

A3 Water Quality Data on Ulear Creek
above Argo Tunnel
Aed Interim Effluent Limitations
A5 Potential ARAR Water Quality Standards
At Water Quality Standard Based Effluent Limits Evaluation
AT Metals Translator Evaluation
A-8 Metal Efftuent Lunit Comparison
AY Final Efffuent Limitations
A-10 First Year Influent and Efffuent Monitoring
A-11 Second Year and Later Influent and Efffuent Monitoring
A-12 Instream Momtoring Requirements
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD
Page Al-1
ARGO TUNNEL - WATER QUALITY DATA
Data ‘ ¥ of Treated’ Potential
Parameter Source Average Range Samples | WaterQual Triggers! I Limits? / Comment
Monitoxr? |
Flow (cfs) 76/77 0.45 0.37 - 0.55 14 Treated3 L,M
WaterQual
Flow (cfs) QULl-Fs 0.46 0.26 - 0.86 18 7/85-12/86
Flow {(cfs) RI-IA 0.21 1 4/87
Flow (cfs) RI-II 0.45 0.41 - 0.49 2 6/89, 9/89
Flow (cfs) SWSR 0.46 1 4/92
pH (s.u.) 76/77 2.9 2.9 - 3.1 14 6.5 - 9.0 L,M
pH (s.u.) OULl-Fs 2.63 2.5 - 2.9 6 7/85- 6/86
pH (s.u.) RI-IA 3.2 1 4/87
pH (s.u.) RI-II 2.3 2.1 - 2.5 2 6/89, 9/8%
Total Dis. Solids {mg/L) 76/77 2,950 2710 - 3110 11 N
Total Dis. Solids (mg/l) OULl-Fs 3,465 3120 - 3990 5 7/85- 6/86
Total Dig. Solids (mg/L) RI-II 3,300 1 6/89
Dis. Aluminum {(ug/L) QUl-Fs 27,600 19,000-55,900 5 87/750 L,M 7/85- 6/86
Dis. Aluminum (pg/L) RI-IA 23,200 1 4/87
Dis. Aluminum (ug/L) RI-II 24,450 18,900-29,000 2 6/89, 9/89
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD

Page Al-2
ARGO TUNNEL - WATER QUALITY DATA

Data # of Treated’ Potential

Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?

Total Aluminum (ug/L) QULl-FsS 19,600 5 OM 7/85- 6/86
Total Aluminum (ug/L) RI-IA 23,200 i 4/87
Total Aluminum (ug/L) RI-II 24,450 19,900-289,000 2 6/89, 9/89
Total Aluminum (ug/L) RD 30,220 22,000-56,000 10
Total Aluminum (ug/L) SWSR 31,600 1 4/92
Dis. Antimony (pg/L) 76/77 0.6 0.0 - 2 14 N
Total Antimony {(ug/L) 76/77 0.9 0.0 - 2 14 6.0 N
Total Antimony (ug/L) CULl-F3 0.0 0.0 - 0.0 5 7/85- ©/86
Total Antimony (ug/L) SWSR 0.0 1 4/92
Dis. Arsenic (ug/L) 76/77 122 100 - 160 13 360/150 L, M
Dis. Arsenic (ug/L) OUl-FS 145 64 - 208 5
Dis. Arsenic (ug/L) RI-IT 62.5 33 - 92 2
Total Arsenic (ug/L) 76/77 135 100 - 180 14 50 L,M
Total Arsenic (ug/L) QULl-FsS 132 71 - 226 5 7/85- 6/86
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD
Page Al-3
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’ Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?

Dis. Barium (Hg/L) oUl-F8 0.0 0.0 - 0.0 5 7/85“ 6/86
Total Barium (pg/L) SWSR 0.0 1 4/92
Total Beryllium (ug/L) SWSR 15 1 4/92
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD
Page Al-4
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’ Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?
Total Cadmium (ug/L) 76/77 151 130 - 170 13 5.0/10 L,M
Total Cadmium (ug/L) SWSR 178 1 4/92
Y
Y
Total Chromium (ug/L) SW3R 18 1 4/92
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD

Page Al-5
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’® Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitoxr?
Total Cobalt (pg/L) SWSR 158 1 4/92
Dis. Iron {(mg/L) 76/77 166 160 - 190 14 0.3 L,M
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD
Page Al-6
ARGO TUNNEL - WATER QUALITY DATA
Data ‘ ¥ of Treated’ Potential
Parameter Source Average Range Samples | WaterQual Triggers! I Limits? / Comment
Monitoxr? |
Dis. Iron {mg/L) OUL-FS 159 137 - 204 5 7/85- 6/8¢
Dig. Iron {(mg/L) RI-II 113 97 - 130 2 6/89, 9/89
Total Iron {(mg/L) 76/77 179 160 - 200 13 1.0 L,M
Total Iron {(mg/L) QU1l-FS 155 132 - 197 6 7/85- 6/86
Total Iron {(mg/L) RI-II 115 100 - 130 2 6/89, 9/89
Total Iron {(mg/l) RD 186 130 - 328 10
Total Iron {(mg/l) SWSR 189 1 4/92
Dis. Lead (ug/L) 76/77 29 15 - 40 14 31/1.5 L,M
Dis. Lead (pg/L) QUL-FS 111 11 - 292 5 7/85- 6/86
Dis. Lead (pg/L) RI-TII 9 1 6/89
Total Lead (ug/L) 76/77 77 <100 - 200 14 50 L,M
Total Lead (upg/L) OUL-FS 100 17 - 262 5 7/85- 6/86
Total Lead (ug/L) RI-IT 8 i
Total Lead (ug/L) SWSR 18.9 1 £/92
Dis. Manganese (mg/L) 76/77 93 82 - 120 14 .050 L, M
Dis. Manganese (mg/L) CULl-F3 100 77.7 - 149 5 7/85- 6/86
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD
Page Al-7
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’ Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?
Dis. Manganese (mg/L) RI-II 76.4 73 - 79.9 2
Total Manganese (mg/L) 76/77 94 80 - 110 14 1.0 L,M
Total Manganese (mg/L) CULl-F3 95 78.6 - 140 5 7/85- 6/86
Total Manganese {(mg/L) RI-II 77 74 - 79.9 2 6/89, 9/89
Total Manganese {(mg/L) SWSR 128 1 4/92
Total Manganese {(mg/l) RD 102 76 - 134 10
Dis. Mercury (Hg/L) QUl-Fs 0.0 5 7/85" 6/86
Total Mercury (Hg/L) 76/77 0.0 0.0 - 0.2 14 0.01 M lst Y
Total Mercury (ug/L) QuUl-Fs 0.0 5 7/85“ 6/86
Total Mercury (ug/L) SWSR 0.0 1 4/92
Dis. Molybdenum (pg/L) 76/77 0 0 -2 14 N
Dis. Molybdenum (ug/L) QU1-FS 0.0 3 7/85-
10/85
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD

Page Al-8
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’ Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?

Total Molydbenum (pg/L) 76/77 0.5 0 -2 14 N
Total Molydbenum (pug/L) OUL-FS 0.0 3 7/85-

10/85
Total Molydbenum (ug/L) RI-II 0.0 2 6/89, 9/89
Dis. Nickel (ug/L) OU1l-FS 309 187 - 628 5 56/545 L,M 7/85- 6/86
Dis. Nickel (ug/L) RI-II 278 260 - 297 2 6/89, 9/89
Total Selenium (pg/L) SWSR 0.0 1 4792
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD
Page Al-9
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’ Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?

Total Silver (ug/L) 76/77 11 <10 - 60 14 100 see diss.
Total Silver (ug/L) OUl-Fs 48.7 0.0 - 145 5 7/85- 6/86
Total Silver (upg/L) RI-II 0.0 - 1 6/89
Total Silver (ug/L) SWSR 0.0 1 4/92
Dis. Thallium (ug/L) QULl-Fs 2 0.0 - 10 5 15 M lst Y 7/85- 6/86
Total Thallium (ug/L) OULl-Fs 2 0.0 - 10 5 0.5 M lst Y 7/85- 6/86
Total Thallium (pg/L) SWSR 0.0 1 4792
Dis. Tin (ug/L) QU1l-Fs 3.4 0.0 - 17 5 N 7/85- 6/86
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD

Page A1-10
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated® Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?
Total Tin (pg/L) OUl-FS 6.8 0.0 - 34 5 N 7/85- 6/86
Dis. Vanadium (pg/L) OUL-FS 9.8 .0 - 40 5 N 7/85- 6/86
Total Vanadium (ug/L) OUl-FS 5.0 0.0 - 25 5 N 7/85- 6/86
Total Vanadium (ug/L) SWSR 0.0 1 £/92
Dis. Zinc (pg/L) 76/77 44,000 40,000-50,000 13 65.0/58.9 L,M
Dis. Zinc (pg/L) OUL-FS 58,770 42,500 - 5 7/85- 6/86
116,000
Dis. Zinc (ug/L) RI-IA 44,400 1 4/87
Dis. Zinc (ug/L) RI-II 41,150 41,000-41,300 2 6/89, 9/8%
Total Zinc (pg/L) 76/77 44,500 40,000-49,000 14 200 L, M
Total Zinc (ug/L) OUl-Fs 55,450 37,800~ 5 7/85- 6/86
108,000
Total Zinc (ug/L) RI-IA 43,500 1 £/87
Total Zinc (ug/L) RI-ITI 41,700 41,400-42,000 2 6/89, 9/89
Total Zinc (ug/L) RD 52,900 41,000-75,500 10
Total Zinc (ug/L) SWSR 54,600 1 £/92
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD
Page Al-11
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’ Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitor?
Radium no data M lst Y
Total Uranium no data M lst Y
Gross Alpha no data M lst Y
Dig. Sulfate (mg/L) 76/77 2010 1900 - 2300 13 250 M lst Y e
Sulfate (mg/L) QUL-FS 2032 1028 - 2560 4
Sulfate (mg/L) RI-II 2045 2020 - 2070 2
Fluoride (mg/l) QULl-FS 2.4 1.3 - 3.5 5 2.0 M lst Y
Fluoride (mg/1l) RI-II 3.5 1
Chloride (mg/l) OULl-FsS 6.3 0.0 - 25.0 5 250 M lst Y
Chloride (mg/1l) RI-II 9.4 1
Phosphate (mg/1) no data
Phosphorous (mg/1) RI-II .08 1 M lst Y e.
Nitrite (mg/1l) no data 0.05 M lst Y
Nitrate (mg/l) RI-II < .01 1 OM d
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Table A-1: LIMITATION EVALUATION January 20, 1999 Argo ACD

Page A1-12
ARGO TUNNEL - WATER QUALITY DATA
Data # of Treated’ Potential
Parameter Source Average ' Range Samples | WaterQual Triggers! I Limits? / Comment
Monitoxr?
Nitrate/Nitrite (mg/l) 76/77 0.02 0 > .22 12 10
Nitrate/Nitrite (mg/l) QUL-FS 0.06 0.0 - 0.28 4
Whole Effluent Toxicity RI-II LC-50 = 1 L,M 6/89
(Ceriodaphnia) 0.14%
Whole Effluent Toxicity RI-II LC-50 = 1 L,M 6/89
(Fathead minnows) 0.65%

Data Sources for ARGO Tunnel Upstream & Downstream Data

76/77 USGSs data March 11, 1976 - March 18, 1977. Pre-blow-out conditions.

QUl-F3 Superfund date (CDM) four samples taken between July 1985 and June 1986. Feasibility Sudy
Report OU 1 Argo Tunnel Discharge Control, August 1, 1988, from Table 1-1.

RI-IA Final draft Remedial Investigation Report Addendum, samples taken in April 1987, (January 1988).

RI-II Superfund data June 13, 1989 and September 19, 1989 from Clear Creek Phase II Remedial
Investigation, September 21, 1990.

SWSR Surface Water Sampling Report, samples taken in April 1992, (19%4).

UCCWA Upper Clear Creek Watershed Association.

START EPA - Superfund START Program contract.

RD CDPHE - Data collected for Remedial Design.

NOTES

; Averaged using zero for values below the detection limits.

2 L,M - Limit and monitoring for Parameter
M - Monitoring Only
oM - Occasional Monitoring
M lst¥Y- Monitor lst Year
N - No Limits or Monitoring

No data to date on Argo Treatment performance.
Triggers are water quality critera, standards or advisories.
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Table A-1:

LIMITATION EVALUATION

January 20,

1999

Argo ACD
Page A1-13

COMMENTS

a. Selenium - Selenium confirm date w/more recent monitoring.

b. Aluminum - Possible limit or may control with WET limits as was done at Climax Urad.

c. Sulfate - WLA needed.

d Nitrate & Cyanide - Indicators of mining activity, especially new activity affecting Argo water gquality.

Nitrate also of concern to Standley Lake users.

e. Phosphorous - Basin concern for Standley Lake users.
CLEAR CREEK - UPSTREAM QUALITY (CC-25) - MAINSTEM ABOVE WEST FORK (19%4 - 19886)
Parameter Data Average Range ¥ of Triggers Limits/ Comment

Source Samples Monitoring
Flow (cfs) UCCWA 173 13 - 791 16
pH (s.u.) UCCWA 7.68 7.26 - 8.33 24 6.5 - 9.0
Diss. Solids (mg/1l) no data
Dis. Aluminum (pg/l) UCCWA 34.4 <10 - 67 23 750 (ac)
87 (ch)
Total Aluminum (upg/l) UCCWA 200 <10 - 1651 22
Dis. Antimony (pg/l) UCCWA 0.0 <40 - <50 9
Total Antimony (pg/l) UCCWA 0.0 <40 - <50 8
Dis., Arsenic (pg/l) UCCWA 31.5 0.8 - 50 22 360 (ac)
150 (ch)

Total Arsenic (pg/l) UCCWA 31.5 0.8 - 50 22 100 (ch)TR
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TABLE A-2: UPSTREAM QUALITY Argo ACD
Page A2-2
CLEAR CREEK - UPSTREAM QUALITY (CC-25) - MAINSTEM ABOVE WEST FORK (1994 - 1996)
Parameter Data Average Range ¥ of Triggers Limits/ Comment
Source Samples Monitoring
Dis. Barium (pg/l) UCCWA 36.0 22.5 - 50.6 8
Total Barium (pg/1l) UcCCwWa 37.8 23.4 - 55.6 8
Dis. Beryllium ({(ug/l) UCCWA 1.4 1 - 2.0 9
Total Beryllium (ng/1l) UCCHWA 1.4 1 - 2.0 9
Dis. Cadmium (pg/l) UCCWA . 0.24 <0.5 - 1.2 23 VS (ac
(tr)),ch)
Total Cadmium (pg/l) UCCWA 1.7 <0.5 - 27 22 10 (ch)
Dis. Calcium (mg/l) UCCWA 14.3 6.96 - 22.22 18
Total Calcium {(mg/1l) UCCWA 15.8 13.1 - 19.3 7
Dis. Chromium (pg/l) UCCWA 4.5 4.0 - 5.0 10 TVS
Cr III
(ac, ch)
Total Chromium {(ug/l) UCCWA 4.6 4.0 - 5.7 9 100 TRec
Chromium 6+ (ug/l) no data VS
Cr 6+
(ac, ch)
Dis. Cobalt (pg/l) UCCWA 0.0 <5 - <6.0 9
Total Cobalt (pg/1l) UCCWA 0.0 <5 - 6.0 8
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TABLE A-2: UPSTREAM QUALITY Argo ACD
Page AZ2-3
CLEAR CREEK - UPSTREAM QUALITY (CC-25) - MAINSTEM ABOVE WEST FORK (1994 - 1996)
Parameter Data Average Range ¥ of Triggers Limits/ Comment
Source Samples Monitoring
Dis. Copper {(upg/l) UCCWA 0.3 <0.5 - 1.8 23 VS
(ac, ch)
Total Copper (pg/l) UCCWA 2.5 1.0 - 12 22 200 TRec
Dis. Iron (pg/l) UCCWA 35.7 <5 - 98.4 23
Total Iron {(pg/l) UCCWA 330 141 - 1458 22 1000 TRec
Dis. Lead (pg/l) UCCWA 9.5 0.8 - 40 23 TVS
(ac, ch)
Total Lead (ng/l) UCCHWA 11.6 0.8 - 40 22
Dis Magnesium (mg/1) UCCWA 4.6 2.08 - 7.17 18
Total Magnesium (mg/l) UCCWA 5.2 4,01 - 6.0 7
Dis. Manganese (ug/l) UCCWA 23.1 11.2 - 45.2 23
Total Manganese {(pg/l) UCCWA 35.8 17 - 84 22 1000 TRec
Dis. Molybdenum (pg/1l) UCCWA 7.1 5.0 - 8 10
Total Molykdenum (pg/1) UcCCwWa 7.1 5.0 - 8 10
Dis. Nickel (pg/1l) UCCWA 1.0 6.9 - 16 23 TVS
(ac, ch)
Total Nickel (pg/1l) UCCWA 0.0 <5.0 - <15.0 22 200 TRec
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TABLE A-2: UPSTREAM QUALITY Argo ACD
Page A2-4
CLEAR CREEK - UPSTREAM QUALITY (CC-25) - MAINSTEM ABOVE WEST FORK (1994 - 1996)
Parameter Data Average Range ¥ of Triggers Limits/ Comment
Source Samples Monitoring

Dis. Potassium (mg/l) UCCWA 1.4 <0.65 = 2.46 9
Total Potassium (mg/l) UCCWA 1.7 1.00 - 2.20 4
Dis. Selenium (pg/l) Uccwa 37.1 1 - 85 22 5/20
Total Selenium (pg/l) UCCWA 37.1 1 - 85 22 20 {(ch)
Dis. Sodium (mg/l) UCCWA 4.2 1.92 - 9.35 9
Total Sodium (mg/l) UCCWA 3.9 2.89 - 5.20 4
Dis. Silver (pg/l) UCCWA 2.5 0.2 - 5 20 TVS (ac)

TVS eff.3/2/98

{ch{tx))
Total Silver (pg/l) UCCWA 2.3 0.2 - 5 19
Dis. Thallium (pg/l) UCCWA 60.1 50 - 85.0 9 15 (ch)
CLEAR CREEK - UPSTREAM QUALITY (CC-25) - MAINSTEM ABOVE WEST FORK (19%4 - 199§)
Total Thallium {pg/l) UCCWA 60.1 50 - 85.0 9 0.5 TRec
Dis. Vanadium (pg/1l) UCCWA 0.0 <4.0 8
Total Vanadium (npg/l) UCCWA 0.0 <4.0 8
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TARLE A-2: UPSTREAM QUALITY Argo ACD
Page AZ2-5
Dis. Zinc (pg/l) UCCWA 217 64 ~ 447 23 VS (ac)
Total Zinc {(pg/l) UCCWA 242 92 - 484 22 200 (ch)
Dig. Phosphorous {(mg/l) UCCWA 0.0088% 0.00125 - 22
0.0373
Total Phosphorous (mg/l) UCCWA 0.0191 0.0051 - 21
0.0490
Chloride (mg/l) UCCWA 10.7 2.0 - 23.0 11
Ammonia-N (mg/1) UCCWA 0.006 0.005 - 0.206 23 VS (ac)
0.02 (ch)
Nitrate/Nitrite (mg/l) UCCWA 0.21 0.11 - 0.37 23 NO2 0.05
NO3 100
Hardness (mg/1l) (dis.) UCCWA 63.3 25.7 - 264 16
Hardness (mg/l) (tot.) UCCWA 43.6 26.2 - 59 3
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TABLE A-2: UPSTREAM QUALITY Argo ACD
Page AZ2-6
CLEAR CREEK - UPSTREAM QUALITY (SW-07) - 150 METERS BELOW CHICAGO CREEK
Parameter Data Average Range # of Triggers Limits/ Comment
Source Samples Monitoring
Flow (cfs) RI-II 111 1 9/89
Flow (cfs) START 87.5 1
pH (s.u.) QU1l-Fs 6.75 4 6.5 - 9
pH (s.u.) RI-II 6.85 6.5 - 7.2 2 6/89,
9/89
pH (s.u.) START 7.62 1
Diss. Solids (mg/1l) RI-II 56.0 1 6/89
Dis. Aluminum (pg/l) QUL-FS 174 4 750/87
Dis. Aluminum (pg/l) RI-II 0.0 <120 - <500 2 6/89,
9/89
Dis. Aluminum (pg/l) START 81 1
Total Aluminum (ug/l) OUl-FS 237 4
Total Aluminum (pg/l) RI-II/ 220 <0.05 - 670 11
RD
Total Aluminum (pg/l) START 150 1
Dis. Arsenic (pg/1l) OUl-FsS 4.75 4 360/150
Dis. Arsenic (pg/1l) RI-IT 0.0 <1.0 - <10.0 2 6/89,
9/89
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TABLE A-2:

UPSTREAM QUALITY

Argo ACD
Page AZ2-7

CLEAR CREEK - UPSTREAM QUALITY (SW-07)

- 150 METERS BELOW CHICAGO CREEK

Dis.

Arsenic

(ng/1)

START

<0.

8
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TARLE A-2: UPSTREAM QUALITY Argo ACD
Page AZ2-8
CLEAR CREEK - UPSTREAM QUALITY (SW-07) - 150 METERS BELOW CHICAGO CREEK
Total Arsenic (pg/l) QU1-FS 4.75 4 100 TRec
Total Arsenic (pg/l) RI-II 0.0 <1.0 - <10.0 2 6/89,
9/89
Total Arsenic (pg/l) START <0.8 1
Dis. Cadmium (pg/l) QU1-FS 4 4 VS
{ac
(tr),ch)
Dis. Cadmium (pg/1) RI-II 0.0 <14.0 - 2 6/89,
<25.0 9/89
Dis. Cadmium (pg/1) START 0.60 1
Total Cadmium (pg/l) OUl-FsS 4 4 10 (ch)
Total Cadmium (pg/1l) RI-II 0.0 <14.0 - 2 6/89,
<25.0 9/89
Total Cadmium (pg/l) START 1.10 1
Dis. Calcium (mg/l) RI-II 10.1 9.3 - 10.8 2 6/89,
9/89
Total Calcium {(mg/l) START 14.3 1
Total Calcium (mg/l) RI-TI 10.0 9.2 - 10.0 2 6/89,
9/89
Dis. Chromium {(ug/l) QU1l-FS8 5.00 4 TVS (ac, ch)
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TABLE A-2: UPSTREAM QUALITY Argo ACD
Page A2-9
Dis. Chromium (pg/1l) RI-II 0.0 <23.0 - 2 6/89,
<50.0 9/89
Total Chromium (pg/l) OUl-FS 5.00 4 100 TRec
CLEAR CREEK - UPSTREAM QUALITY (SW-07) - 150 METERS BELOW CHICAGO CREEK
Total Chromium (pg/l) RI-II 0.0 <23.0 - 2 6/89,
<50.0 9/89
Chromium 6+ (pg/l) no data
Dis. Copper (pg/l) OULl-FS 10 4 TVS
(ac, ch)
Dis. Copper (pg/l) RI-II 17 2 6/89,
rev. 9/89
8/98
Dis. Copper (ug/l) START 13 1
Total Copper (pg/l) OUl-FsS 17 4 200 TRec
Total Copper (ng/l) RI-II/ 15.0 3.5 - 28 11
RD
Total Copper (pg/l) START 18 1
Dis. Iron (pg/l) START 96 1
Dis. Iron (pg/l) RI-II 105 30.0 - 180 2 6/89,
9/89
Total Iron (ug/l) RI-II/ 298 130 - 740 11 1000 TRec
RD
Total Iron (ug/l) START 269 i

ED_006426_00000064-00063




TABLE A-2: UPSTREAM QUALITY Argo ACD

Page AZ-10

Dis. Lead (ug/1l) QU1-F3S 3.00 4 VS

(ac, ch)

Dis. Lead (pg/l) RI-II 0.0 <5.00 1 6/89

Dis. Lead (pg/l) START <0.8 1

Total Lead (pg/l) OUl1l-Fs 5.38 4 100 TRec

CLEAR CREEK - UPSTREAM QUALITY (SW-07) - 150 METERS BELOW CHICAGO CREEK

Total Lead (pg/l) RI-II 0.0 <5.00 2 6/89

Total Lead (pg/l) START 2.7 1

Dis Magnesium (mg/1l) RI-II 2.84 2.20 - 3.47 2 6/89,
9/89

Total Magnesium (ug/l) RI-II 2.83 2.10 - 3.55 2 6/89,
9/89

Total Magnesium {(pg/l) START 4,37 1

Dis. Manganese (pg/l) QU1-F3s 938 4

Dis. Manganese (ung/l) RI-II 514 467 - 570 2 6/89,
9/89

Dis. Manganese (ung/l) START 196 1

Total Manganese (ug/l) QU1l-FS 929 4 1000 TRec

Total Manganese (ug/l) RI-II/ 291 96 - 610 11

RD
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TABLE A-2: UPSTREAM QUALITY Argo ACD

Page AZ-11

Total Manganese (ug/l) START 207 1

Dis. Nickel (pg/1l) OUl-FS 15 4 TVS

(ac, ch)

Dis. Nickel (pg/l) RI-II 23.5 47.0 - <50.0 2 6/89,
9/89

Dis. Nickel (upg/l) START <10 1

Total Nickel (pg/l) OUl-FS 106 4 200 TRec

Total Nickel (pg/l) RI-ITI 25.0 50.0 - <50.0 2 6/89,
9/89

CLEAR CREEK - UPSTREAM QUALITY (SW-07) - 150 METERS BELOW CHICAGO CREEK

Total Nickel (pg/l) START <10 1

Dig. Selenium (ug/l) no data 20 (ac)

5 (ch)

Total Selenium (pg/l) no data 20 (ch)

Total Sodium {(mg/l) RI-II 6.6 5.3 - 7.91 2 6/89,
9/89

Dis. Sodium (mg/l) START 10.5 1

Total Sodium (mg/l) RI-II 6.04 4.2 - 7.87 2 6/89,
9/89

Dis. Zinc (npg/l) oUl-FsS 246 4 TVS (ac)
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TABLE A-2: UPSTREAM QUALITY Argo ACD
Page AZ2-12
Dis. Zinc (ng/l) RI-II 218 200 - 236 2 6/89,
9/89
Dis. Zinc (ug/l) START 214 1
Total Zinc (pg/l) OU1-FS 252 4 200 (ch)
Total Zinc (ng/l) RI-II/ 315 73 - 760 11 6/89,
RD 9/89
Total Zinc (ug/l) START 240 1
Dis. Silver (ug/l) OULl-FS 2.30 4 TVS (ac)
VS
(chitr) Eff. 3/2/98
Dis. Silver (pg/1l) RI-II 0.0 <25.0 1 6/89
CLEAR CREEK - UPSTREAM QUALITY (SW-07) - 150 METERS BELOW CHICAGO CREEK
Dis. Silver (pg/l) START <0.2 1
Total Silver (pg/l) OULl-FS 2.30 4
Total Silver (pg/1l) RI-II 0.0 <25.0 1 6/89
Total Silver (pg/l) START <0.2 1
Dis. Phosphate (mg/l) START <0.04 1
Total Phosphate (mg/1) no data
sulfate (mg/l) RI-II 19.2 13.3 - 25.2 2 6/89,
9/89
Sulfate {(mg/l) QU1-FS 36 4

ED_006426_00000064-00066



TABLE A-2: UPSTREAM QUALITY Argo ACD
Page AZ-13
Sulfate (mg/l) START 31.1 1
Chloride {(mg/l) RI-II 2.0 4.0 - <5.0 2 6/89,
9/89
Chloride (mg/l) START 6.06 1
Ammonia-N (mg/l) START <0.05 1 TVS (ac)
0.02 (ch)
Nitrate {(mg/l) RI-II 0.04 1 100 9/89
Nitrate/Nitrite (mg/l) START 0.14 1 0.05 - NO2
Fluoride (mg/l) QU1-FS 0.76 4
Fluoride (mg/1l) RI-II 0.56 1 6/89
Fluoride (mg/l) START 0.69 1
Hardness (mg/1l) START 53.7 1
CLEAR CREEK - UPSTREAM QUATLITY (SW-0724) - BELOW VIRGINIA CANYON
Parameter Data Average Range ¥ of Triggers Limits/ Comment
Source Samples Monitoring
Flow (cfs) RD
Total Aluminum (upg/l) RD 253 <0.05 - 916 14
Total Copper (ug/l) RD 22.6 3.7 - 101 14
Total Iron (pg/l) RD 321 130 - 835 14
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TABLE A-2: UPSTREAM QUALITY Argo ACD
Page AZ2-14

Total Manganese (ug/l) RD 461 97 - 1120 14

Total Zinc (ug/l) RD 310 83 - 758 14
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Table A-3: DOWNSTREAM QUALITY Argo ARD
Page A3-1
CLEAR CREEK - DOWNSTREAM QUALITY (SW-05) - 50 METERS BELOW ARGO
Parameter Data Average Range ¥ of Triggers Limits/ Comment
Source Samples Monitoring
Flow ({(cfs) RI-II 110 1 9/89
Flow (cfs) START 94 1
pH (s.u.) QUl-F5 6.02 4 6.5 - 9.0
pH (s.u.) RI-II 6.75 6.5 - 7.0 2 6/89,
9/89
pH (s.u.) START 7.84 1
Diss. Solids (mg/1l) RI-II 65.0 1 6/89
Dis. Aluminum (pg/l) OU1l-FS 219 4 750/87
Dis. Aluminum (pg/l) RI-II 0.0 <120 - <500 2 6/89,
9/89
Dis. Aluminum (pg/l) START <40 1
Total Aluminum (pg/l) QU1-FS 958 4
Total Aluminum (ug/l) RI-II/ 686 <0.05 - 2350 16
RD
Total Aluminum (pg/l) START 410 1
Dis. Arsenic (pg/l) OUl-FsS 4.75 4 360/150
Dis. Arsenic (pg/1l) RI-II 0.0 <1.0 - <10.0 2 6/89,
9/89
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Table A-3:

DOWNSTREAM QUALITY

Argo ARD
Page A3-2

Dis.

Arsenic

{pg/1)

START

<0.
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Table A-3: DOWNSTREAM QUALITY Argo ARD
Page A3-3
CLEAR CREEK -~ DOWNSTREAM QUALITY (SW-05) - 50 METERS BELOW ARGO
Total Arsenic ({(ug/l) QU1l-FS8 4,75 50 TRec
Total Arsenic (pg/l) RI-II 0.0 <1.0 - <10.0 6/89,
9/89
Total Arsenic (ug/l) START <0.8
Disg., Cadmium (pg/l) QU1-FS 6 TVS ac (tr)
3{(ch)
Dis. Cadmium (pg/1) RI-II 0.0 <14.0 - 6/89,
<25.0 9/89
Dis. Cadmium (pg/l) START 2.00
Total Cadmium {(ug/l) QU1l-FS8 4 5(ac)
Total Cadmium (pg/l) RI-II 0.0 <14.0 - 6/89,
<25.0 9/89
Total Cadmium (pg/l) START 2.50
Disg, Calcium (mg/l) RI-TII 10.4 8.9 - 11.8 6/89,
9/89
Total Calcium {(mg/1l) START 16.4
Total Calcium {(mg/l) RI-II 10.7 9.2 - 12.2 6/89,
9/89
Dis. Chromium {(pg/1) OULl-FS 5.25 VS CrIII
Dis. Chromium (pg/1l) RI-II 0.0 <23.0 - 6/89,
<50.0 9/89
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Table A-3: DOWNSTREAM QUALITY Argo ARD
Page A3-4
Total Chromium (ug/1l) QU1-FS 5.00 4 50 (ac)
Total Chromium (ug/l) RI-II 0.0 <23.0 - 2 6/89,
<50.0 9/89
Chromium 6+ (pg/l) no data 16/11
CLEAR CREEK - DOWNSTREAM QUALITY (SW-05) - 50 METERS BELOW ARGO
Dis. Copper (pg/l) QULl-F3 57 4 TVS (ac),
17 c¢h
Dis. Copper (ug/l) RI-II 8.5 17.0 - <50.0 2 6/89,
9/89
Dis. Copper (pg/l) START 14 1
Total Copper (ug/l) OULl-FS 158 4 200 Trec
1000 (ch)
Total Copper (ng/l) RI-II/ 114 0.0078 - 567 16
RD
Total Copper (pg/l) START 71 1
Dis. Iron (pg/l) START 28 1 300 (ch)
Dis. Iron (pg/l) RI-II 135 <30.0 - 270 2 6/89,
9/89
Total Iron (ug/l) RI-II/ 2950 120 - 17000 16 1000 TRec
RD
Total Iron (ug/l) START 1480 1
Dis. Lead (ug/1l) QU1-F3S 3.00 4 VS
(ac, ch)
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Table A-3: DOWNSTREAM QUALITY Argo ARD
Page A3-5

Dis. Lead (pg/l) RI-II 0.0 <5.00 1 6/89

Dis. Lead (pg/l) START <0.8 1

Total Lead (ng/l) QULl-F3 7.18 4 50 TRec

Total Lead (pg/l) RI-II 0.0 <5.00 1 6/89

Total Lead (ug/l) START 2.9 1

CLEAR CREEK - DOWNSTREAM QUALITY (SW-05) - 50 METERS BELOW ARGO

Dis Magnesium (mg/1l) RI-II 2.71 2.20 - 3.22 2 6/89,
9/89

Total Magnesium {(mg/l) RI-II 2.95 2.10 - 3.80 2 6/89,
9/89

Total Magnesium {(mg/l) START 5.31 1

Dis. Manganese (ug/l) QU1l-FS8 3521 4 50 (ch)

Dis. Manganese (upg/l) RI-II 544 448 - 640 2 6/89,
9/89

Dis. Manganese (pg/l) START 858 1

Total Manganese (pg/l) QU1-Fs 34678 4 1000 TRec

Total Manganese (ug/l) RI-II/ 2044 170 - 12200 16 6/89,

RD 9/89
Total Manganese {(ug/l) START 860 1
Dis. Nickel (upg/1l) OUl-FsS 13 4 TVS
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Table A-3: DOWNSTREAM QUALITY Argo ARD

Page A3-6
(ac, ch)
Dis. Nickel (pg/1) RI-II 0.0 <12.0 - 2 6/89,
<50.0 9/89
Dis. Nickel (pg/1l) START <10 1
Total Nickel (pg/l) OUL-FS 14 4 100 TRec
Total Nickel (pg/1) RI-II 0.0 <12.0 = 2 6/89,
<50.0 9/89
Total Nickel (pg/1l) START <10 1
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Table A-3: DOWNSTREAM QUALITY Argo ARD
Page A3-7
CLEAR CREEK - DOWNSTREAM QUALITY (SW-05) - 50 METERS BELOW ARGO
Dis. Selenium {(pg/l) no data 20 (ac)
5 {ch)
Total Selenium (pg/l) no data 10 (ch)
Dis. Sodium (mg/l) RI-II 6.16 4.2 - 8.12
Dis. Sodium (mg/l) START 10.3
Total Sodium (mg/l) RI-TI 5.98 3.8 - 8.15 6/89,
9/89
Dis. Zinc (pg/l) OULl-FS 1565 TVS (ac)
300 (ch)
Dis. Zinc (pg/l) RI-TT 201 161 - 240 6/89,
9/89
Dis. Zinc (pg/l) START 538
Total Zinc (upg/l) OUl-FsS 1560 2000 (ch)
Total Zinc (pg/l) RI-TT/ 1073 100 - 5570 6/89,
RD 9/89
Total Zinc (pg/l) START 625
Dis. Silver (pg/l) oUl-FsS 2.30 TVS (ac)
TVS {(ch) Eff. 3/2/98
Dis. Silver (pg/1l) RI-II 0.0 <25.0 6/89
Dis. silver (pg/l) START <0.2
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Table A-3: DOWNSTREAM QUALITY Argo ARD
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Table A-3: DOWNSTREAM QUALITY Argo ARD

Page A3-9

CLEAR CREEK -~ DOWNSTREAM QUALITY (SW-05) - 50 METERS BELOW ARGO
Total Silver (ug/1l) OULl-FS 2.30 4 100 (ac)
Total Silver (pg/1l) RI-II 0.0 <25.0 1 6/89
Total Silver (pg/l) START <0.2 1
Dis. Phosphate {(mg/l) START <0.04 1
Total Phosphate (mg/l) no data
Sulfate (mg/l) RI-II 26.9 17.3 - 36.5 2 250 6/89,

9/89
Sulfate (mg/l) QU1l-FS8 97 4
Sulfate (mg/l) START 43.2 1
Chloride (mg/l) RI-II 1.85 3.7 - 5.0 2 250 6/89,

9/89
Chloride (mg/l) START 5.63 1
Ammonia-N (mg/l) START <0.05 1 TVS (ac)

0.02 (ch)

Nitrate (mg/l) RI-II 0.39 1 10 9/89
Nitrate/Nitrite (mg/l) START 0.13 1 0.05 NO2
Fluoride (mg/l) QU1-FS 0.70 4 2.0 (ac)
Fluoride (mg/1l) RI-II 0.56 1 6/89
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Fluoride (mg/l) START 0.69
Hardness (mg/1l) START 62.8
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Table A-3: DOWNSTREAM QUALITY Argo ARD
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CLEAR CREEK - DOWNSTREAM QUALITY (STORET 000132) - BELOW IDAHO SPRINGS (1/86 - 7/95)

Parameter Data Average Range ¥ of Triggers Limits/ Comment
Source Samples Monitoring

pH (s.u.) ID SPGs 7.5 6.5 - 8.6 104

Ammonia-N (mg/1) ID SPGS 0.07 <0.1 - 0.53 103

Total Hardness (mg/l) ID SPGS 84.7 24 - 160 105

Dis. Cadmium (pg/1) ID SPGS 1.7 0.4 - 8 77

Total Cadmium (pg/l) ID SPGS 2.6 <0.3 = 7 30

Dis. Copper (ug/l) ID SPGS 15.7 8 - 56 77

Total Copper (pg/l) ID SPGS 91 18 = 270 21

Dis. Iron (ug/l) ID SPGS 143 14 - 1200 41

Total Iron (ug/l) ID SPGS 1265 12 - 6170 57

Dis. Lead (pg/l) ID SPGS 0.04 <l - 3 68
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Table A-3: DOWNSTREAM QUALITY Argo ARD

Page A3-12
Total Lead (pg/l) ID SPGS 1.3 <5 - 8 30
Dis. Manganese {(ug/l) ID SEGS 1080 150 - 2600 77

CLEAR CREEK - DOWNSTREAM QUALITY (STORET 000132)

- BELOW IDAHO SPRINGS (1/86 - 7/95)

Dis. Mercury (ug/l) ID SPGS 0.0 <0.02 - 28
<0.02

Dis. Zinc (pg/l) ID SPGS 408 110 - 1100 77

Total Zinc (upg/l) ID SPGS 698 150 - 2550 30
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Table A-3: DOWNSTREAM QUALITY Argo ARD
Page A3-13
CLEAR CREEK - DOWNSTREAM QUALITY (CC-40) - MAINSTEM BELOW IDAHO SPRINGS (1994 - 1996)
Parameter Data Average Range ¥ of Triggers Limits/ Comment
Source Samples Monitoring
Flow (cfs) UCCWA 439 30 - 1700 16
pH (s.u.) UCCWA 7.59 7.23 - 7.90 23
Diss. Solids (mg/1l) no data
Dis. Aluminum (pg/l) UCCWA 46.2 <30 - 113 22 750 (ac)
87 (ch)
Total Aluminum (pg/l) UCCWA 915 114 - 5663 21
Dis. Antimony {(ug/l) UCCWA 0.0 <40 - <50 8 6.0 (ws)
Total Antimony (pg/l) UCCWA 0.0 <40 - <50 7
Dis. Arsenic (pg/l) UCCWA 30.6 0.8 - 50 21 360/150
Total Arsenic (pg/l) UCCWA 30.8 1 - 50 21 50 TRec
Dis. Barium {(ug/l) UCCWA 26.1 17.3 - 33.6 7
Total Barium (pg/1) Uccwa 29.3 20.8 - 36.2 7
Dis. Beryllium (ug/l) UCCWA 1.5 1 -2.0 8
Total Beryllium (pg/l) UCCWA 1.5 1 - 2.0 8
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Table A-3: DOWNSTREAM QUALITY Argo ARD

Page A3-14
Dis. Cadmium (pg/1l) UCCWA 1.2 <0.5 - 5.8 22 TVS (ac (tr)
, 3 ch
Total Cadmium (pg/l) UCCWA 1.8 0.5 - 6.0 21 5 (ac)
CLEAR CREEK - DOWNSTREAM QUALITY (CC-40) - MAINSTEM BELOW IDAHO SPRINGS (1994 - 1996)
Dig. Calcium (mg/l) UCCWA 16.7 .58 - 26.51 17
Total Calcium {(mg/l) UCCWA 18.06 13.1 - 23.02 7
Dis. Chromium (pg/1l) UCCWA 4.4 4.0 - 5.0 9 TVS
Cr ITI
(ac, ch)
Total Chromium (ug/l) UCCWA 4.4 4.0 - 5.0 8
Chromium 6+ (pg/l) no data 16/11
Dis. Cobalt (pg/l) UCCWA 0.0 <5 - <6.0 8
Total Cobalt (pg/1l) UCCWA 0.0 <5 - <6.0 7
Dis. Copper (pg/l) UCCWA 10.9 2.7 - 29.8 22 17 (ch)
Total Copper (pug/l) UCCWA 49.0 10.9 - 164.8 21 200 Trec
1000 (ch)
Dis. Iron (pg/l) UCCWA 50.4 <4.0 - 173 22 300 (ch)
Total Ixon (pg/l) UCCWA 2084 336 - 12907 21 1000 (ch)
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Table A-3: DOWNSTREAM QUALITY Argo ARD
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Dis., Lead {(pg/l) UCCWA 8.3 0.8 - 40 22 Vs (ac,
ch)
Total Lead (pg/l) UCCWA 13.2 1.1 - 59.5 21 50 TRec
Dis Magnesium (mg/1l) UCCWA 4.76 1.77 - 7.13 17
Total Magnesium {(mg/l) UCCWA 5.5 3.78 - 6.75 5
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Table A-3: DOWNSTREAM QUALITY Argo ARD
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CLEAR CREEK ~ DOWNSTREAM QUALITY (CC~40) - MAINSTEM BELOW IDAHO SPRINGS (1994 -~ 19386)
Dis. Manganese {(ug/l) UCCWA 673 97.1 - 1585 22 50 (ch)
Total Manganese (ug/l) UCCWA 796 210.2 - 1766 21 1000 (ch)
Dis. Molybdenum (ug/1l) UCCWA 8.3 5.0 - 9
16
Total Molybdenum (pg/1) UCCWA 9.0 5.4 - 14 9
Dis. Nickel (ug/l) UCCWA 0. 5.2 - 22 VS 19/22 no
7 10 (ac, ch) detects
>10 ug/l
Total Nickel (pg/l) UCCWA 0.25 5.3 - <15.0 21 100 (ch) 1 detect
Dis. Phosphorous (mg/l) UCCWA 0.00562 0.00125 - 21
0.0187
Total Phosphouous (mg/l) UCCWA 0.03224 0.0066 - 20
0.0747
Dis., Potassium (mg/l) UCCWA 2.5 1.1 - 4.0 8
Total Potassium {(mg/l) UCCWA 2.4 1.55 - 3.30 4
Dis. Selenium (pg/l) UCCWA 36.5 1 - 85.0 21 20 (ac)
5 {(ch)
Total Selenium (ug/l) UCCWA 38.5 1 - 85.0 21 10 (ch)
Dis. Silver (pg/l) UCCWA 2.3 0.2 - 5 19 VS (ac)
TVS (ch) Eff. 3/2/98
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Argo ARD
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Total Silver

{pg/1)

UCCWA

0.2 - 5

18

100

(ws)
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CLEAR CREEK - DOWNSTREAM QUALITY (CC-40) - MAINSTEM BELOW IDAHO SPRINGS (1994 - 1996)
Dis Sodium (mg/l) UCCWA 14.8 6.14 - 25.99 8
Total Sodium (mg/l) UCCWA 13.8 9.46 - 19.06 4
Dis. Thallium (pg/l) UCCWA 61.4 1.3 - 85 8 15 (ac)
Total Thallium (pg/l) UCCWA 61.4 1.3 - 85 8 0.5 (ws)
Dis. Vanadium (pg/l) UCCWA 0.0 <4.0 7
Total Vanadium (upg/l) UCCWA 0.0 <4.0 7
Dis. Zinc (ug/l) UCCWA 376 101.6 - 1118 22 VS (ac)
300 (ch)
Total Zinc {(pg/l) UCCWA 523 155.0 - 1379 21 2000 (ch)
Chlorides {(mg/1l) UCCWA 9.04 1.0 - 13.8 10
Ammonia -N (mg/l) UCCWA 0.048 0.005 - 0.38 21 VS (ac)
0.02 (ch)
Nitrate/Nitrite (mg/l) UCCWA 0.25 0.12 - 0.52 21 NO2 0.05
NO3 10.0
Total Kjeldahl Nitrogen UCCWA 0.15 0.05 - 0.25 38
(mg/1)
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Total Hardness (mg/1l) UCCWA 47 . 35.6 - 78.0 3
Dis. Hardness {(mg/l) UCCWA 55.1 23.7 - 95.6 14

ED_006426_00000064-00087



Table A-4

Interim Effluent Limits Argo Tunnel Discharge

Flow, mgd N/A 1.008 Design Capacity

TSS, mg/l 20 30 Effluent Guidelines

pH, s.u. N/A 6.0-9.0 Effluent Guidelines

Oil and Grease, mg/l (1) N/A 10 State Effluent Regulations
Copper (TR), mg/1 0.15 0.30 Effluent Guidelines

Zinc (TR), mg/1 0.75 1.5 Effluent Guidelines

Lead (TR), mg/l 0.3 0.6 Effluent Guidelines
Cadmium (TR), mg/i 0.05 0.10 Effluent Guidelines

Whole Effluent Toxicity, N/A N/A State Discharge Regulations
Acute

(1) If a visible sheen or floating oil is observed at the discharge point, a sample shall be taken and analyzed.
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Table A-5
Potential ARAR Water Quality Standards
(All in pgunless noted below)

September 20, 1998 Page AS-1

Parameter Aquatic Life Ambient - Based Water Supply Agricultural Recreation Water + Fish

Table Value Standards Site Specific Stnd."” | (Total (Total Class I

(Dissolved)® (Dissolved) Recoverable) Recoverable) (Dissolved)

Acute Chronic Chronic Acute / Chronic Chronic - Chronic
Aluminum 750 87 S - -- - -
Antimony - - --/6.0 - - 6
Arsenic 360 150 500/ - 100 - -
Barium - - 1000 / -~ - — —
Beryllium - - /4.0 100 - .
Cadmium () 1.8 0.66 30 5/ 10 - -
Chromium I 984 117 50 /- 100 - -
Chromium VI 16 11w 50/ -- 100 - -
Copper (6 9.2 6.5 17® -- /1000 200 - -
Iron - 1000 -- /300 - - -
(TRec)"” (dis)"”
Lead 3130 15® 50/ - 100 - -
Manganese - 1000 (TRec)™" - /50 200 - -
(dis)™

Mercury 2.4 01(tot )" 2.0/ - - - -
Nickel () 545 @ 56.4 0 --/ 100 200 - -
Selenium 20 5 10 (TRec)” - /50 20 - .
Silver () 0.62 " 0.02" 100 / - - - -
Thallium -- 15 --/0.5 -- -- 0.5
Uranium (6) 1200 700 -- -- - -
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Table A-5
Potential ARAR Water Quality Standards

(All in pgunless noted below)

September 20, 1998 Page AS-2

Parameter Aquatic Life Ambient - Based Water Supply Agricultural Recreation Water + Fish
Table Value Standards Site Specific Stnd."’ | (Total (Total Class I
(Dissolved)® (Dissolved) Recoverable) Recoverable) (Dissolved)
Acute Chronic Chronic Acute / Chronic Chronic -- Chronic
Zinc (o 65 59 300 -~/ 5000 2000 -
Ammonia®™
as N TVS®Y 0.02 @ -~/ 05 - - -
(unionized)
Cyanide - Free™ 0.005 W 02/ - 0.2 (acute) - -
Fecal Coliform® - -- -- -- 200 @ --
D.0.% 6.0 " - - - - .
7.0(sp)
pH (s.u) 65-900
Fluoride® - - 2.0/-- - - -
Sulfate®™ - - /250" - - -
Chloride® - - - /250" - - -
Nitrate®™ - - 10/--® 100 - -
Nitrite® - - 1.0/--0 10 (acute) - -

Foot Notes for Table A-5.

(1) WQS applied to Segment 11.
(2) Table Value Standards (TVS) based on hardoess of 50 mg/1 as CaCO,

(3) mg/1

(4) 0.43/FT/FPH/2
(5) 10./100 ml.
(6) TVS are hardness based. TVS increse with hardness.
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September 20, 1998

Table A-9
Final Effluent Limits for Argo Tunnel Discharge

Flow, mgd N/A 1.008% Daily Inst. Design Capacity

TSS, mg/l 20 30 Weekly 24-hr Comp | Best Professional
Judgement, ELG

pH, s.u. N/A 65-9.0 Daily Grab or Inst. | Water Quality Standards

Oil and Grease, mg/l N/A 10 Daily, Visual Grabt State Effluent Regulations

Arsenic (Total), ug/t N/A 50 Weekly 24-hr Comp | Water Quality Standards

Cadmium (TRec.), 3 5 Weekly 24-hr Comp | Water Quality Standards,

ug/l BPJ

Copper (TRec), mg/l 17 35 Weekly 24-hr Comp | Water Quality Standards,
MT, BPJ

Iron (TRec), pg/t 15800 N/A Weekly 24-hr Comp | Water Quality Standards

Lead (TRec), ug/l 4.75 219 Weekly 24-hr Comp | Water Quality Standards,
DW Advisory, MT

Manganese, 800 N/A Weekly 24-hr Comp | Human Health Protection,

(TRec.),ug/l BPJ

Nickel (TRec.), ug/l 850 N/A Weekly 24-hr Comp | Water Quality Standards

Siltver (TRec.), ug/t 0.02 0.62 Weekly 24-hr Comp | Water Quality Standards

Zinc (TRec.), ug/t 225 N/A Weekly 24-hr Comp | B. Trout Protection, BPJ

Whole Effluent N/A ) Quarterly Grab State Discharge

Toxicity, Acute Regulations

(1) If a visible sheen or floating oil is observed at the discharge point, a sample shall be taken and analyzed.
(2) LCs¢ > 100% at any effluent concentration tested.

(3) Reevaluate discharge limits if capacity exceeds 1.008 mgd.
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Table A-10  First Year - Treatment Plant Influent and Effluent Monitoring

Septeraber 29, 1998

Page A-10-1

Flow, mgd v Daily / Limit (1) v Daily / Perform, Indicator Instantaneous
Continuous Continuous
pH, s.u. v Daily/ Limit (1) v Daily/ Indicator Grab /
Contimuous Continuous Instantaneous
Oil and Grease, mg/l v Daily Limit, Indicator (1) Daily Visual/Grab
TSS, mg/t v Weekly Limit, Perform (1) 24-hr. Composite
TDS v Quarterly Indicator (2/4) v Quarterly Indicator Grab
Hardness, mg/l as CaCO; v Weekly Metals WQS (4) 24-hr. Composite
Whole Effluent Toxicity, v Quarterly Limit (D) Grab
Acute
Aluminum (TRec.), ng/l v Wecekly Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Arsenic (Total), ug/l v Wecekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Cadmium (TRec.), ug/l v Weekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Copper (TRec), pg/l v Weekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Iron (TRec), pg/t v Weekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Lead (TRec), ug/l v Weekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Manganese, (Trec.),ug/1 v Weekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Nickel (TRec.), ugi v Weekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Silver (TRec.), ug/t v Bi-Monthly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
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Page A-10-2
Table A-10  First Year - Treatment Plant Influent and Effluent Monitoring
September 29, 1998

Zinc (TRec)), ug/l v Wecekly Limit, Perform (1) v Bi-Monthly Perform, Indicator 24-hr. Composite
Beryllium (TRec), pg/l v Bi-Monthly Add Info (1/3) v Bi-Monthly Add Info 24-hr, Composite
Chromium (TRec),ug/l v Bi-Monthly Add Info (3) Bi-Monthly Add Info 24-hr. Composite
Chromium®" (Diss.),ug/l v Bi-Monthly Add Info (3) Bi-Monthly Add Info Grab
Mercury (Total), g/l Bi-Monthly Add Info (3) v Bi-Monthly Add Info Grab
Selenium (TRec),ug/l Bi-Monthly Add Info (3) v Bi-Monthly Add Info 24-hr. Composite
Thallium (TRec),ug/t v Bi-Monthly Add Info (3) v Bi-Monthly Add Info 24-hr. Composite
Uranium (Diss), ug/t v Bi-Monthly Add Info (3) v Bi-Monthly Add Info 24-hr. Composite
Radium 226 and Radium Bi-Monthly Add Info (3) v Bi-Monthly Add Info 24-hr. Composite
228, PCi/l
Gross Alpha, PCi/l Bi-Monthly Add Info (3) v Bi-Monthly Add Info 24-hr. Composite
Nitrate-N, mg/l v Bi-Monthly Indicator, Add Info v Bi-Monthly Indicator, Add Info Grab

C))
Nitrite-N, mg/! v Bi-Monthly Indicator, Add Info v Bi-Monthly Indicator, Add Info Grab

4
Ammonia-N, mg/l v Bi-Monthly Add Info (3)
Cyanide, WAD pg/l v Bi-Monthly Indicator, Add Info Grab
Total Phosphorous, mg/1 v Bi-Monthly Add Info (4) v Bi-Monthly Add Info Grab
Chloride, mg/1 v Bi-Monthly Add Info (1/3) Bi-Monthly Add Info 24-hr. Composite
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Table A-10  First Year - Treatment Plant Influent and Effluent Monitoring

Septeraber 29, 1998

Page A-10-3

Fluoride, mg/t

Bi-Monthly

Add Info (1/3)

Bi-Monthly

Add Info

24-hr. Composite

Sulfate, mg/l

Bi-Monthly

Add Info (1/3)

Bi-Monthly

Add Info

24-hr. Composite
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Page A-10-4
Table A-10  First Year - Treatment Plant Influent and Effluent Monitoring
September 29, 1998

* Monitoring may be modified over time. It is likely that the number of parameters and frequencies of monitoring will be reduced over time.
* Monitoring Rationale:

Limit - Discharge Limit, ARAR compliance monitoring

Perform - Data to be used to assess treatment plant performance, % removal , or technology based limit.s.

Indicator - Indicator of changing conditions in mine drainage

Add Info - Parameters needing additional information or of interest to watershed community

Pollutant group corresponds to pages 16, 17 and 36 in Part 1 of ACD

D Pollutant with limit or considered for limits

@ No limits or monitoring

3) Potential pollutants of concern - more data needed

4 Watershed or indicator pollutants

(1/3) Pollutants evaluated for limits, but later dropped from consideration
(See page 34 in part 1 of ACD)

Bi-Monthly - Every other month (6 times per year)
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Table A-11

September 20, 1998

Flow, mgd v Daily / Limit (1) v Daily / Perform, Indicator Instantancous/
Continuous Continuous Continuous
pH, s.u. v Daily/ Limit (1) v Daily/ Indicator Grab
Continuous Continuous
Oil and Grease, mg/l v Daily Limit, Indicator (1) Daily Visual/Grab
TSS, mg/t v Wecekly Limit, Perform (1) 24-hr. Composite
TDS v Quarterly Indicator (2/4) v Quarterly Indicator Grab
Hardness, mg/l as CaCO; v Weekly Metals WQS (4) 24-hr. Composite
Whole Effluent Toxicity, v Quarterly Limit (1) Grab
Acute
Aluminum (TRec.), pg/l v Weekly Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Arsenic (Total), ug/t v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Cadmium (TRec.), ug/l v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Copper (TRec), ug/l v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Iron (TRec), ug/l v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Lead (TRec), ug/ v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Manganese, (TRec.),ug/t v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Nickel (TRec.), ug/l v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Silver (TRec.), ug/t v Weekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Zinc (TRec)), ug/l v Wecekly Limit, Perform (1) v Quarterly Perform, Indicator 24-hr. Composite
Nitrate-N, mg/l v Quarterly Indicator Grab
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Nitrite-N, mg/l

Quarterly

Indicator

Grab

Cyanide, WAD pg/l

Quarterly

Indicator

Grab
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Table A-12-1
September 29, 1998

Table A-12
Clear Creek Instream Monitoring Requirements

Flow, cfs v v Bi-Monthly Quarterly Grab
pH, s.u. v v Bi-Monthly Quarterly Grab
Hardness, mg/l as CaCOs v v Bi-Monthly Quarterly Grab
Alkalinity, mg/l v v Bi-Monthly Quarterly Grab
Aluminum (TRec), ug/l v v Bi-Monthly Quarterly Grab
Aluminum (Diss.), pg/l v v Bi-Monthly Quarterly Grab
Arsenic (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Arsenic (Total), ug/l v v Bi-Monthly Quarterly Grab
Cadmium (TRec), pg/l v v Bi-Monthly Quarterly Grab
Cadmium (Diss.) ug/l v v Bi-Monthly Quarterly Grab
Copper (TRec), ug/l v v Bi-Monthly Quarterly Grab
Copper (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Iron (TRec), pg/i v v Bi-Monthty Quarterly Grab
Iron (Diss), ug/l v v Bi-Monthty Quarterly Grab
Lead (TRec), pg/l v v Bi-Monthly Quarterly Grab
Lead (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Manganese (TRec), ug/l v v Bi-Monthly Quarterly Grab
Manganese (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Nickel (TRec.), ug/l v v Bi-Monthly Quarterly Grab
Nickel (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Silver (TRec), ug/t v v Bi-Monthly Quarterly Grab
Silver (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Thallium (TRec), ug/l v v Bi-Monthly Quarterly Grab
Thallium (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Zinc (TRec), pg/t v v Bi-Monthty Quarterly Grab
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Table A-12-2
September 29, 1998

Table A-12
Clear Creek Instream Monitoring Requirements

Zinc (Diss.), ug/l v v Bi-Monthly Quarterly Grab
Total Phosphorous, mg/l v v Bi-Monthly Quarterly Grab
Nitrate-N, mg/l v v Bi-Monthly Quarterly Grab
Nitrate-N, mg/l v v Bi-Monthly Quarterly Grab
Ammonia-N, mg/l v v Bi-Monthly Quarterly Grab
The following parameters will not be monitored after the first year.

Beryllium (TRec), ug/t v v Bi-Monthly Not Monitored Grab
Beryllium (Diss), ug/l v v Bi-Monthly Not Monitored Grab
Chromium (TRec), ug/l v v Bi-Monthly Not Monitored Grab
Chromium (Diss), pg/l v v Bi-Monthly Not Monitored Grab
Chromium® (Diss), pg/l 4 4 Bi-Monthly Not Monitored Grab
Mercury (T), pg/l v v Bi-Monthly Not Monitored Grab
Mercury (Diss.),ug/l v v Bi-Monthly Not Monitored Grab
Selenium (TRec), pg/l v v Bi-Monthly Not Monitored Grab
Selenium (Diss.), ug/l v v Bi-Monthly Not Monitored Grab
Uranium (Diss.), ug/l v v Bi-Monthly Not Monitored Grab
Radium 226 and 228, pCi/l v v Bi-Monthly Not Monitored Grab
Gross Alpha, pCi/l v v Bi-Monthly Not Monitored Grab

*  Monitoring may be modified over time. It is likely that the number of parameters and frequencies of
monitoring will be reduced over time.
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September 30, 1998 Argo ACD
Response to Comments

Page 2

CONTENTS

This document is the response to public comments received on the November 24, 1997, draft
ARARs Compliance Document (ACD) for Argo Tunnel Treatment Plant. There are three sections
in this response to comments:

A. Summary of Public Participation;

B. Response to Comments; and

C. Major Changes Made to Argo ACD Since November 24, 1997 Draft.

Copies of the comment letters and specific responses are included in Section B. Changes made
to the draft document as a result of public comment are also discussed in Section B. Some
additional changes have been made to the ACD as a result of additional EPA and State review.
All major changes made since the November 24, 1997 draft are listed in Section C. Minor
changes such as editorial, or minor rewrites to improve clarity, are not listed.

A. SUMMARY OF PUBLIC PARTICIPATION

The draft ARARs compliance document was announced for public comment on November 24,
1997. EPA sent out notices of the public comment to about forty people on the Clear Creek
Superfund mailing list. The addresses were selected because they were in or near Idaho Springs,
or because they were operators of water treatment plants or Clear Creek water users. Also on
November 24, fifteen copies of the entire ACD were sent out to interested parties, such as Cyprus
and Golden. An advanced notice of the public comment period was sent on November 21, 1997,
to members of the Upper Clear Creek Watershed Association (UCCWA). The members of the
Upper Clear Creek Watershed Association were identified as the most interested group of
stakeholders because most of the members operate waste water treatment plants, represent
governments which use Clear Creek water, or are located close to the Argo Tunnel.

On December 9, 1997, EPA presented a summary of the Argo Tunnel Superfund compliance
document at the regularly scheduled meeting of the Upper Clear Creek Watershed Association.
After a question and answer period about the Superfund compliance document, the Association
asked for additional public participation, such as an additional public meeting. The main issue
raised during the Association meeting was concern over the lack of penalty provisions in
Superfund lead activities. Most of the Association members have NPDES permits and thought
that the State and EPA should have the same Clean Water Act penalty provisions as found under
NPDES. EPA explained that the Superfund law did not include penalty provisions for fund lead
remedial actions. Several of the members congratulated EPA and the State on the quality of the
document and thought that it was well done. One of the other issues that was raised, but was not
resolved at the meeting, was the belief that the Superfund compliance document approach was
less restrictive or easier to comply with than other requirements. EPA explained that the
document was not the same as an NPDES permit, but has equivalent discharge limits. Legally,
the document is not a permit. Technically, the ACD is similar to a NPDES permit, written by
EPA. NPDES permits vary from state to state, or state to EPA. Therefore, the technical
approach of the ACD does not exactly follow the State of Colorado’s NPDES approach. There
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were also some modifications of the typical NPDES approach. Superfund decided to make
several limits more restrictive than necessary under NPDES, zinc for example. Some limits are
less restrictive. For example, the 50 pg/l manganese secondary MCL was waived under
Superfund. The concerns of some members of the UCCWA that the ACD was less restrictive
than an NPDES permit was not not completely resolved during the meeting.

In response to the Upper Clear Creek Watershed Association’s request, a second meeting was
held on December 16, 1997 from 4 to 7 p.m., at the City of Golden Recreation Center. An open
house type meeting was held because of the detailed, technical nature of the document and the
lack of broad controversial issues. This forum allowed the public to ask about specific issues of
concern. In total, there were seven attendees. The main issues from the open house were
questions about the treatment plant such as when would mine drainage treatment start operating
and concern about thallium. This comment will be addressed further in the Response to
Comments Section, see comment 15. Other attendees at the open house had general questions
about other projects in Idaho Springs, or were interested in the Argo Tunnel treatment facilities
design and construction.

The public comment period was to have ended Monday, January 29, 1998. During the initial
public comment period, five comment letters were received as listed below. However, during the
Upper Clear Creek Watershed Association meeting held on January 8, 1998, the Association
requested that EPA allow more time to review the Superfund compliance document. As
requested, EPA extended the public comment period until the end of January 1998. One
additional comment letter was received and it was from the City of Black Hawk.

The Clear Creek Technical Advisory Group (TAG) met with EPA and the State on April 23,
1998, to discuss any remaining concerns about the ACD. The procedures for calculating limits
were discussed step-by-step for most metals of concern (i.e. aluminum, cadmium, zinc,
manganese). EPA and the State were able to satisfactorily address the TAG’s remaining
questions and concerns in the April meeting.

COMMENTORS ON THE DRAFT ARGO ACD

1. December 12, 1997, from Holly L.O. Huyck, Upper Clear Creek Watershed Advisory
Group.

2. December 19, 1997, from James B. McCarthy, Water Quality/Environmental Services,
Public Works Department, City of Arvada.

3. December 28, 1997, from Michael W. Crouse, Hydrologist.
4. December 29, 1997, from Katie Fendel, Upper Clear Creek Watershed Association.

5. December 29, 1997, from the Phil Hegeman and Don Holmer, Permits Unit, Water
Quality Control Division, Colorado Department of Public Health and Environment.
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6. Comments received during the December 16, 1997, Open House.

7. January 13, 1998, from Gregg Ten Eyck, Chairperson, Upper Clear Creek Watershed
Association requesting public comment extension to January 31, 1998.

8. February 3, 1998, from Vince Auriemma, City of Black Hawk.

B. RESPONSE TO COMMENTS

GENERAL COMMENTS

1. We want to thank all the commentors who reviewed the ARARs Compliance Document
[ACD] and attended the UCCW A meeting and the ACD open house. We appreciate your
comments. We also want to thank you for your continued support in constructing the
Argo Treatment Plant.

2. How can we be assured that the plant will continue operating and be in compliance with
the ACD?

Response: EPA and the Colorado Department of Public Health and Environment are
both committed to ensuring continuous operation and compliance with the discharge
limits in the Argo ACD. EPA will fund 90%, the State 10%, of the operating costs for
the first 10 years. After 10 years, the State will fund 100% of the costs to operate the
treatment plant. Both the State and EPA have made arrangements to fund continuous
operation of the treatment plant subject to the State legislature and Congress.

The Argo treatment plant will receive in-depth, continuous scrutiny to assure both proper
operation and compliance with the ACD. The State employs a contractor to operate and
maintain the treatment plant. As with NPDES discharge permits, the operator of the Argo
Treatment Plant will be monitoring the discharge and reporting the results monthly. In
addition during the first year(s), EPA and the State will be assessing compliance and
performance for almost every monitoring event.

One difference between NPDES and Superfund enforcement and compliance assurance,
is that the Superfund facilities, such as the Argo Tunnel, are not subject to penalties or
law suits filed under the Clean Water Act (CWA). Under the Superfund legislation,
requirements from other laws which are not directly related to clean up requirements are
considered administrative. Examples of administrative requirements from the NPDES
program include: permit applications, 401 certification from the State, and compliance
order requirements. The portions of other laws relating to clean-up levels such as (CWA)
water quality standards are considered substantive and must be complied with by
Superfund facilities. Therefore, although Superfund facilities are not subject to the
penalty provisions of the CWA, facilities must still comply with the standards and
discharge limits based on the CWA programs.
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The Superfund ACD process seems to have some flexibility. Are there opportunities for
more flexibility in NPDES permits and voluntary clean-ups?

Response: Unfortunately, neither the Superfund or NPDES Programs offer much
flexibility. (See also voluntary clean-ups-response 5 and ARARs waiver-response 10.)
Essentially, water quality standards and/or treatment technology standards need to be met
by all Superfund or NPDES surface water dischargers. For mine drainage treatment
plants such as Argo, the most limiting standards are almost always water quality
standards (WQS) for aquatic life (fish). What little flexibility there is in NPDES or
Superfund occurs in applying the WQS or modifying the WQS.

Why is not the Argo ACD a Colorado NPDES permit or exactly like an NPDES permit?

Response: Technically, the ACD is very similar to a NPDES permit. Legally the ACD is
not a NPDES permit. The reasons for the differences are listed below:

a. The Argo Tunnel treatment plant is a Superfund Remedial action. Under
Superfund, clean-up actions conducted on-site do not need permits such as
NPDES. This means the ACD is not an NPDES permit. However, an ACD was
written to show compliance with the substantive requirements of the NPDES
program. The document is a combination of the discharge and monitoring
requirements of Superfund and NPDES.

b. The Superfund program has taken a more long-term approach to water quality.
Typically, in NPDES permits, the limits are based on the standards in effect at the
time of permit issuance. For pollutants with ambient water quality based
standards, we have chosen to be more protective than required by NPDES
procedures. The more stringent effluent limits are in anticipation of improved
water quality and possibly revised ambient based water quality standards.

C. All NPDES permits are site specific. If the Argo Tunnel was not a Superfund
action and had a NPDES permit, the limits would not be the same as any other
mine drainage treatment facilities because of differences in water quality
standards, stream and discharge flows, and geology.

d. The State and EPA generally agree about the methods for writing NPDES permits.
However, each agency has preferences regarding how NPDES permits are
written. Each permit writing agency has its own approach to writing NPDES
discharge permits. The substantive requirements of NPDES in the ACD follow
the EPA Region 8's approach to NPDES permits. Other federally written NPDES
permits will have similar differences from other Colorado NPDES permits.
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Can the Superfund ACD process be used for more flexibility at voluntary clean-up?

Response: Finding a workable regulatory approach to voluntary clean-ups has been a
major issue for EPA, the State, UCCWA, UCCWAG, etc., for many years. Particularly,
there are regulatory issues for voluntary clean-ups of mine drainage discharges. The type
of minor flexibility allowed under the Superfund Remedial program at the Argo Tunnel
would not make it easier to develop voluntary clean-up discharge limits. (It should be
noted there are two main Superfund programs: Remedial and Removal.) Typically, the
Superfund Remedial program has more requirements and procedures than NPDES, such
as water quality ARARs. In general, the combination of the NPDES and WQS programs
seem to have slightly more potential flexibility for voluntary clean-ups. There are some
benefits to Superfund over NPDES. Supertund actions can provide more liability
protection through prospective purchaser agreements, orders or consent decrees.

The Superfund Removal program may offer some possibilities for flexibility at voluntary
mine clean-up sites. The Lion Creek/Minnesota Mine clean-up was conducted under the
Superfund Removal program. There would still be some regulatory issues due to the
interim nature of removal actions and ownership of any mine discharges. Eventually,
additional actions will need to be taken at removal sites to full meet ARARs.

Unfortunately, an easy approach is not currently available for voluntary clean-ups of
abandoned mine drainage. The proposed “Good Samaritan” amendment to the Clean
Water Act would allow voluntary clean-ups to meet less rigorous standards. EPA
continues to work with Congress to include the “Good Samaritan” clause into the Clean
Water Act. However, at this time it does not appear likely to proceed. Another option
which EPA is pursuing is the orphan site program Although it will be difficult to
implement the orphan site program on water discharges, it does appear viable for cleaning
up tailings and waste rock that has been placed in or near Clear Creek.

The Superfund ACD uses some limit calculation methods which are different from the
typical Colorado NPDES permit. Can these different methods be used in NPDES
permits?

Response: In general, the methods used in calculating discharge limits in the Argo ACD
can be used in NPDES permits. In fact, the NPDES regulations and guidance are the
basis for the Argo limit derivations. However, each permit writing agency has its own
specific policy and procedures for writing NPDES permits. Each state or EPA region has
a slightly different approach to NPDES. For NPDES dischargers in Colorado (non-
federal), the Colorado Department of Public Health and Environment is the lead NPDES
agency. Therefore, the State decides which methods will be used in developing Colorado
NPDES permits limits.

Listed below in responses 7-11 are discussions of the different approaches used in
writing the Argo ACD and a typical Colorado NPDES permit.
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Why are the discharge limits for cadimum, copper and zinc more stringent than would be
Jound if an NPDES permit was written for the Argo? What are other differences with
typical Colorado NPDES permits?

Response: The table below predicts discharge limits if the State NPDES unit had written
an NPDES permit for the Argo Tunnel. The current water quality standards and
discharge limits for the Argo ACD are also listed.

CLEAR CREEK # 11 POTENTIAL NPDES ARGO ACD
WQ STANDARDS DISCHARGE LIMITS DISCHARGE LIMITS
(All in ug/l) , : .
Acute Chronic Acute Chronic Acute Chronic
CADMIUM None 3 dis None 36 pd Str 3 tr
COPPER None 17 dis None 39 pd None 17 tr
ZINC None 300 dis None 434 pd None 225 tr

dis = dissolved, pd = potentially dissolved, tr = total recoverable analytical methods

Superfund went with more restrictive limits to achieve more clean-up and in anticipation
of more restrictive water quality standards in the future for cadmium, copper and zinc.
Cadmium, and especially zinc, are the main pollutants of concern for the Superfund
clean-up.

There also are more pollutants with limits in the Argo ACD. Typically, Colorado
NPDES mine permits have not included limits for aluminum and nickel. Other
differences are discussed in the paragraph below.

What is the metals translator used in calculating some discharge limits?

Response: The metals translator is an approach developed by the NPDES program at
EPA to take into account the difference between the amount of total metals in-stream
versus the portion of the metals in the dissolved, more toxic form. Typically, for most
NPDES dischargers (other than in Colorado), the metals limits are in total recoverable
form and the in-stream water quality goals or water quality standards are in dissolved
metal form. It appears unlikely that the State of Colorado NPDES program will use the
metals translator. The State has already developed permit writing and WQS procedures
to accomplish the same translation of dissolved WQS. The State uses the potentially
dissolved analytical method to monitor compliance with dissolved metals WQS.
Standards have also been modified using the water effects ratio (WER). Like the metals
translator, the WER adjusts the standard to take into account the difference in toxicity
between dissolved and other forms of pollutants.
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Why is the total recoverable analytical method being used instead of the potentially
dissolved or dissolved methods?

Response: Discharge limits for the Argo Tunnel will be analyzed for using the total
recoverable analytical method. EPA selected the total recoverable analytical method over
the potentially dissolved and dissolved for several reasons. First, the potentially
dissolved analytical method does not have an EPA approved procedure. It does not
appear that the method could be easily approved, as there are some concerns about the
repeatability of the tests depending upon the time allotted for the soft digestion. Also
potentially dissolved and dissolved were not used because EPA regulations require that
the total recoverable analytical method be used for analyzing metals at 40 CFR Part
122.45(c) (which is another ARAR under Superfund).

EPA also prefers total recoverable over dissolved analytical methods because of variable
aquatic chemistry, sediment loads, suspended and particulate metal complexes. We feel
the aquatic chemistry is too dynamic to depend on measuring only a portion of the metals
in the effluent. By monitoring for the total amount of metals, we believe we have better
information on the total amount of pollution in the aquatic environment. By analyzing
only for dissolved metals, the total amount will be unknown and suspended metals may
become dissolved downstream, impacting water quality. Also, by analyzing only for
dissolved metals, the data is less useful when determining the complete in-stream
chemical conditions and equilibrium including the portion of metals going into the
sediment. It should be noted that for in-stream monitoring, samples will be analyzed by
both total recoverable and dissolved methods.

Colorado NPDES prefers the potentially dissolved method. NPDES dischargers that
prefer to use the total recoverable analytical method should refer to paragraph
61.8(2)(b)(vii) of the State’s Basic Standards and Methodologies for Surface Water for
the procedures for requesting alternative methods.

Can NPDES dischargers obtain CERCLA waivers?

Response: The ACD contains a CERCLA waiver for one of the water quality standards
for manganese, an ARAR. CERCLA waivers of ARARs are not available to NPDES
dischargers (unless the discharge is also part of a Superfund action). However, NPDES
dischargers can request water quality standard (WQS) changes from the Colorado Water
Quality Control Commission. There are some similarities between the requirements
necessary to change water quality standards and those for obtaining an ARARs waiver.
For example, upstream and downstream of the Argo on Clear Creek, dischargers have
requested that the manganese standard be increased to reflect existing pollution or new
data on the toxicity of manganese to aquatic life. Therefore, although the Superfund
waivers are not available to NPDES dischargers, the water quality standard setting
process can grant the same kind of relief. See responses 11 and 12 for more information
about manganese limits.
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Why isn’t the Argo manganese limit 50 pg/L?

Response: The segment of Clear Creek at the Argo Tunnel (#11) has a water quality
standard of 50 ng/L. manganese (Mn). EPA and the State have decided to waive the 50
ug/L standard (ARAR Waiver) because it is not technically feasible to meet the standard
instream. The formal ARAR waiver for manganese will be completed this year. Please
contact Dana Allen at EPA for more details at (303) 312-6870.

Specifically, limits based on the 50 nug/L standard were not included in the ACD for the
following reasons:

a. The 50 pg/L standard is more stringent than needed to protect human health and the
environment. The number is based on drinking water system aesthetics. At
concentrations above 50 ug/L, manganese may cause a brown/yellow water color or
stain laundry or plumbing fixtures. [Note: Water utilities, like Golden, remove
manganese as part of the City’s drinking water treatment.] The ACD Mn limits are
based on 800 ug/L, the level recommended to protect human health. The level
needed to protect fish is higher, around 1,000 to 2,000 pg/L.

1. The 50 pg/L Mn WQS will not be achieved instream even if the Argo treatment plant
removed 100% of the manganese. Above the Argo Tunnel, manganese already
averages around 500 pg/L. The sources of manganese are historic mining and the
geology of the region. EPA’s water quality modeling has shown that manganese
concentrations will be almost the same at Golden whether the Argo Plant treats to 50
or 800 pg/L.

2. The 50 ug/L standard is not typically applied to stream segments in areas with
background manganese concentrations. For example, on Clear Creek the dissolved
manganese WQS below Golden has just been changed from 50 to 1200 ug/L until the
year 2000 and 500 ug/L thereafter. The 50 pg/L standard on the South Platte
between Littleton and Denver and below Denver has also been changed to 190 and
400, respectively. Also within the next several years, we anticipate that State and
EPA Superfund may approach the Colorado Water Quality Control Commission to
change the standard to an ambient or human health-based number such as 800 or
1,000 pg/L.

3. The treatment process to remove zinc and aluminum will not be as efficient if the
treatment plant is operated to reduce manganese to 50 ug/L. The plant will treat
other pollutants of concern better at moderate manganese discharge levels. Also,
magnesium or hardness is removed from the water with manganese. At low
hardness, metals are more toxic, so it is better to keep the magnesium in the water.
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What is the basis of the 800 ug/L. manganese limit?

Response: As discussed above, the Argo ACD manganese limit is 800 pg/L. From our
analysis, we identified 800 pg/L as the most appropriate criteria at this time to use in
setting Argo discharge manganese limits. The 800 ug/L concentration is the chronic
manganese level recommended by EPA’s drinking water toxicologist to protect human
health. The recommendation converts directly into the discharge limit as there is no
dilution and the recommendation is in total recoverable form. The 800 pg/l number is not
a standard. To date, there is no formal primary drinking water standard (i.e. MCLs) for
manganese. The standards/criteria to protect aquatic life are less stringent than 800 pg/L.

The Argo manganese discharge limit is likely to change in the next several years for any
one of the following reasons: development of a freatment technology-based discharge
limit, calculation of a manganese Total Maximum Daily Load (TMDL) for Clear Creek,
the 50 pg/L WQS may be changed to one based on ambient water quality data or new
aquatic or human toxicological data. We recognize that manganese is a very important
parameter to drinking water suppliers downstream. Although the manganese standard or
load may change in the next several years, we will be removing more than 99% of the
manganese from the Argo Tunnel effluent throughout the life of the Argo Treatment
Plant.

A manganese fechnology-based discharge limit was not developed in the ACD because
there was no no site specific treatment data and we anticipate changes in the standard. It
is unlikely that we will have enough data for the treatment plant performance within the
first year of operation. Because the plant will operate under interim limits for most of
that first year, it will be at least the second year of operation before we have sufficient
data to develop a long-term technology-based limit.

How will sludge be disposed? Can sludge be recycled?

Response: The Argo treatment plant sludge will be disposed of in a landfill in
compliance with the State solid waste regulations. The State’s operator is planning to
dispose of the sludge in the Foothills landfill located in Jefferson County. Sludge
disposed of from a Superfund facility must meet ARARS. This means that the sludge
must be disposed of in compliance with RCRA subtitles C and D, and State solid waste
regulations.

At the open house, a Clear Creek basin mine operator mentioned he has found a company
that recycles sludge from his mine drainage treatment plant. He pays a smelter to pick-up
and recycle the lime/metal sludge. Like this miner, the State and the Argo treatment plant
operator have been investigating other sludge disposal alternatives. However, any Argo
sludge disposal option will need to comply with Superfund ARARs, and be cost effective.
To date, the best sludge disposal option is a licensed landfill. In the future, we will
continue to look for better options such as reusing or recycling. However, to date we
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have been unable to find a recycling company willing to take the sludge.
Should there be Total Dissolved Solids (T'DS) monitoring and/or limits?

Response: TDS limits are normally not included in NPDES permits except for highly
saline discharges such as oil field waste and at some coal mines which have tapped into
briny aquifers. The other instance where salts become a concern is areas such as the
Colorado River basin where there is salinity load restriction. At the Argo Tunnel, the
discharge is not very saline and many of the ions have specific limits and/or monitoring.
Also, the normal policy in NPDES is to include limits only where there is a pollutant that
has the potential to exceed water quality requirements or if there is an effluent limit.
There are no water quality standards or limits on TDS/salinity for the South Platte basin.
For those reasons we did not include a total dissolved solid limit.

Although we do not see the need for a TDS limit; TDS is a useful, inexpensive
measurement of ionic activity as mentioned in the comments. We are planning to
purchase a TDS meter for use as an indicator of relative ionic activity. Quarterly
monitoring will be required in conjunction with Whole Effluent Toxicity (WET) testing.
We also anticipate the operator will monitor for TDS as part of operations.

What is the range of thallium concentrations in Clear Creek?

Response: Clear Creek water users have asked us to look in greater detail into potential
thallium concentrations. Several drinking water providers (i.e. Golden) have occasionally
found thallium in concentrations that are of concern. They have requested additional
Clear Creek water quality sampling for thallium to better quantify levels. EPA has
already conducted some additional monitoring for thallium in Clear Creek. No levels of
concern were found. To further increase baseline thallium data, additional monitoring
has been added to the ACD for thallium.. We will add thallium to the list of metals that
will be monitored for the next several years on a quarterly basis in Clear Creek. Also
depending upon the analytical results from the treatment plant influent and effluent, we
may also add additional thallium monitoring for the effluent. We have not included long
term effluent monitoring at this time, because we do not anticipate high levels of thallium
from the Argo Tunnel Treatment Plant.
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SPECIFIC COMMENTS - LISTED BY LETTER

1 RESPONSE TO COMMENTS
LETTER 1 -- UPPER CLEAR CREEK WATERSHED ADVISORY GROUP

1-1 See general comments 1, 3, 4, and 5.
1-2 See general comments 1, 3, 4, and 5.
1-3  See general comment 2 on compliance.

1-4  The data tables in the Supertund compliance document (Tables A1 through A3) did not
include some of the most recent data collected by EPA. This data has been included in
our on-going analysis of water quality in Clear Creek. However, the addition of several
more data points will not change the qualitative nature of our analysis for determining
effluent limits. As described in the ACD, we will be collecting more frequent
information in the coming years to be able to fill in data gaps and completely assess
upstream and downstream conditions in the immediate vicinity of the Argo Tunnel.

1-5  Thank you for your comment.
1-6  See general comment 14 on TDS.
1-7  Thank you for your comment.

1-8  Ammonia was included in Group 3 for one year of monitoring because it is unlikely that
ammonia will be present in the Argo discharge at significant levels. The main reason we
included ammonia was to provide baseline data for ammonia, because ammonia can be
present as part of the blasting residual of recent mining. We do not anticipate that there
has been recent blasting in the area contributing to the Argo Tunnel. However, to confirm
our assumption, we are going to monitor for ammonia the first year. If our monitoring
finds ammonia at significant levels, we will add additional ammonia monitoring and
evaluate whether or not ammonia should be limited.

1-9  Oil & Grease. Footnote 1 in Table A-4 does refer to oil and grease analysis. The oil and
grease limit was included for both interim and final effluent limits because the oil and
grease limit is a State effluent limit. The monitoring for the oil and grease limit is also a
good indicator of changes to the Argo Tunnel discharge. The most likely sources of oil
and grease at the Argo Tunnel would be illegal dumping into the mine works draining
into the Argo Tunnel. Another more remote possibility is a collapse of the old mine
workings, causing old pieces of equipment to leak oil.

1-10 The ACD uses a geometric means of water quality data to determine the Metals
Translator. (See general comment 8 for more information about the Metals Translator).
As discussed in your letter, the aquatic chemistry in streams such as Clear Creek is highly
variable. The chemistry and the ratios between dissolved and total recoverable methods
will vary with weather and season. The ratios are also dependent on the type of sediment
or suspended material in stream. The Argo treatment plant, on the other hand, needs to
be operated in a generally consistent manner, achieving the same discharge limits every
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day. It is possible to modify operations for seasonal limits or to take into account some
moderate changes in the incoming waste stream. However, overall the treatment plants
need to be operated to consistently meet the same parameters or discharge limits. With
the dynamic instream conditions and the need to have a consistent discharge limit, we
have used a mean for the metals translator to reach a workable solution. The metals
translator allows us to calculate consistent discharge limits which will be protective of the
instream water quality. The ratio of dissolved metals to total metals used in calculating
the limit will not be absolutely correct for parts of the year. In high flow, the ratios tend
to be higher than the mean used in the permit, and during periods of low flow the ratios
tend to be greater.

1-11  Thank you for your comment.

1-12 We agree with your comment; it would be preterable to use a monitoring point closer to
the Argo Tunnel discharge. Unfortunately, the State was not able to develop an intensive
monitoring program above and below the Argo Tunnel with all potential pollutants of
concern and a sufficient number of monitoring events. We have looked at the several
data points that were collected in the RI/FS and subsequent sampling. However, we will
not have a complete picture of upstream water quality until we develop a sufficient set of
data just upstream of the Argo Tunnel. We have enough data to tell us that background
pollutant concentrations will be a major factor and we have found that there is substantial
load of zinc that comes in between the typical monitoring point below Chicago Creek and
the Argo Tunnel. Because of these difficulties with upstream data, we have chosen, in
the ARARs compliance document, to not include some limits, or have developed Best
Professional Judgement [BPJ] type limits to take into account some of the uncertainties in
the upstream data. By using BPJ, we have been able to incorporate the limited and
scattered information at the Argo Tunnel with the bigger data sets further upstream (and
downstream).

1-13  Thank you for your comment. We have made some changes to clarify the groups of
pollutants and monitoring requirements.

1-14  We have reviewed the modeling results of Dr. Medine. He has recently updated the water
quality model of Clear Creek to reflect the discharge limits for selected parameters.

1-15  Thank you for your comment. We will revise these tables and sections to be more
consistent. For your information, the term N/A in most NPDES permits means that there
is no applicable limit; but the metal is still listed if monitoring is required.

1-16  Thank you for your comment. EPA and the State do plan to use the reopener provisions

of this document judicially and will, of course, be documenting any changes that are
made to the Argo Tunnel ARARs compliance document.
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RESPONSE TO COMMENTS
LETTER 2 -- CITY OF ARVADA, PUBLIC WORKS DEPARTMENT

Thank you for your comment.
See general comment 13 on sludge disposal.

RESPONSE TO COMMENTS
LETTER 3 -- MICHAEL CROUSE, HYDROLOGIST

The Argo Tunnel Treatment Plant is required to operate continuously (see Part I1.C on
page 22 of DCM). Even during periods of bypass, the treatment plant will still need to be
operated at its full capacity. The philosophy of the Superfund and NPDES programs are
to continuously improve water quality in Clear Creek; so for those situations where the
zinc concentrations in Clear Creek are below the standard, the plant will continue to
operate so that water quality is improved beyond the standard. Also, under the Clean
Water Act ARARs, it is not possible to turn treatment plants on and off. The Clean
Water Act requires treatment plants to continuously remove pollution. In fact, for many
years at the start of the NPDES program there were few water quality based standards.
The treatment plants were required to meet treatment technology based limits.
Technology limits are based the actual performance of treatment technology for a given
industry or waste stream. Now, treatment plants are required to meet the more stringent
of water quality or technology based standards.

As discussed above, the treatment plant will need to operate continuously. The Clean
Water Act ARARs require continuous, reasonable levels of treatment at all times, which
is also an ARAR (Superfund requirement) for the Argo Tunnel action. There is a
possibility of later developing seasonal limits. The treatment plant would still need to
operate continuously, but some limits may be changed to take into account season
variations. For example, during the spring when the water tends to be cleaner and flows
greater, it may be possible to increase discharge limits. To date, those calculations have
not been done. We do not expect the treatment plant limits to change greatly for
seasonal limits, as the calculations are dependent on the relative changes in hardness and
flow. As you may be aware, the metals water quality standards decrease when hardness
decreases. During the spring, water in Clear Creek is very soft and the water quality
standards are correspondingly more stringent.

RESPONSE TO COMMENTS
LETTER 4 - UPPER CLEAR CREEK WATERSHED ASSOCIATION
(CITY OF GOLDEN LETTERHEAD)

You are correct in your observations that EPA and the State were trying to expedite
completion of the ARARs compliance document. We had hoped to have the document
in place before the Argo Treatment Plant started treating mine drainage. However,
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because of construction delays and sludge handling problems that was not possible. We
hope you will find our detailed response to comments and the changes made to the
document sufficiently thorough. If there are any outstanding concerns, we hope that you
will contact us.

Thank you for your comment.
See general comments 2 through 10.
See general comment 2 on compliance.

Anti-backsliding conditions apply to the Argo ARARs compliance document in the same
manner as in NPDES. The NPDES permit writing anti-back sliding regulations are
ARARSs that have to be met under the Superfund action.

We will be evaluating the data collected as it analyzed and for the entire first year of
monitoring in early 1999. We will also be taking a look at the overall site compliance
during March 1999. Any new limits that would be necessary as either part of the first
year monitoring efforts or the five-year compliance review will be incorporated into the
ARARSs compliance document.

The ambient based water quality standards (WQS) in effect since 1989 for Segment 11 of
Clear Creek generally includes pollution from the untreated Argo Tunnel. According to
Dennis Anderson with CDPHE, WQS Unit, the dissolved zinc WQS of 300 ug/l was
based on the 85 percentile of data from the USGS monitoring station above Golden.
Segment 11 of Clear Creek is from the Argo Tunnel in Idaho Springs to above Golden.

Ambient based WQS must be considered in determining discharge limits because these
WQS are the legally applicable ARARs. Comparable NPDES permit limits would be
based solely on the ambient based WQS. We have, however, in most cases, chosen to
base the ACD limits on water quality criteria more protective than the current WQS. We
have selected more restrictive criteria to be more protective and in anticipation of future
WQS changes as water quality improves. For more information on WQS, please contact
the State WQS Unit, or the Water Quality Control Commission.

Unfortunately, the Argo Tunnel is not the only source of pollution in Clear Creek. Even
with 98-99.7% removal of the metals from the Argo Tunnel discharge, Clear Creek will
continue to have elevated metals concentrations. The State and EPA have been
investigating the additional metal loadings that enter Clear Creek in Idaho Springs.
Preliminary investigations of groundwater in Virginia Canyon did not find a collectable
source of metals. The Argo Tunnel Treatment Plant has some capacity (except during
spring run-off) to treat contaminated groundwater, if groundwater can be collected. The
State and EPA plan to conduct additional investigations to determine if groundwater from
Virginia Canyon and other sources in Idaho Springs can be effectively collected and
treated.

See general comment 2 on compliance.
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4-8  See general comment 15 on thallium.
4-9  Thank you for your comment.

4-10  Acute Cadmium Limit. We have reconsidered acute cadmium limits and have added a
5.0 pg/L limit based on the drinking water MCL. The ARARSs compliance document will
be amended to include the acute standard.

4-11  See general comment 12 on manganese.
4-12  See general comments 10 on ARAR waivers and 11 on manganese..
4-13  Thank you for your comment. We have added manganese to this paragraph.

4-14  We have found that six monitoring points are a good balance between cost and a
reasonable quantity of data for determining the general range of concentrations for a
pollutant. We agree that six data points are not sufficient for reliable averages such as
needed for the calculation of limits. As you will note, for parameters which need more
statistically reliably results, we have required monitoring for several years. The
pollutants with six time monitoring (1st year) are ones which we do not expect to be
present at significant levels. We will be checking existing data and assumptions with the
six analyses to insure that our initial assumptions are supported by the new data. If the
six data points are inconclusive or show that the parameters are present at levels of
concerns, additional monitoring will be conducted as described in the reopener provisions
of the discharge control mechanism, page 25.

5 RESPONSE TO COMMENTS
LETTER 5. PERMITS UNIT, WATER QUALITY CONTROL DIVISION,
COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT.

5-1  We do not anticipate that limits for any other discharges will be affected by the proposed
discharge limits in the ARARs Compliance Document. Idaho Springs is the closest
facility with an NPDES discharge permit. The City’s discharge is limited for copper,
mercury and silver. The discharge limits at the Argo will have no effect on the Idaho
Springs discharge limits, other than perhaps a slight increase in assimilative capacity for
copper. In the future, if a total maximum daily load [TMDL] is developed for metals,
there is a possibility that other dischargers will be affected. The most likely class of
dischargers affected by metals TMDLs are other mining dischargers in Clear Creek such
as the Henderson/Urad Cyprus Amax facility.

5-2  Your comments regarding changes in water quality requirements versus the CERCLA
regulations which generally freeze performance criteria (ARARSs) at the time of the
Superfund ROD (record of decision) illustrates some of the difficulties for Superfund
remedial actions for ongoing discharges of pollution. The Superfund law was set up to
identify a problem and construct a remedial action to meet the ARARs. The performance
standards (ARARs) are identified at the time the decision was made to conduct the
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remedial action (OU #3 ROD dated 1991). It was anticipated that the typical Superfund
action would be completed within several years of construction. The regulation freezing
ARARs at the time of the ROD is to ensure that the remediation could be completed
without having to redesign or construct new facilities. This finality is not possible for
ongoing discharges such as the Argo. Treatment will need to continue in perpetuity. This
creates problems between the one-time clean up approach of Superfund and the
continuous NPDES program. Over time, standards for the Argo Tunnel will change.
TMDLs will be calculated and revised based on new information. This means Superfund
remedial program will need to determine if it is appropriate to incorporate each new
standard into the selected Superfund remedy. As you will note throughout the
development of the ARARS compliance document, we have included all recent water
quality requirements and have tried to anticipate changing requirements. In some cases,
however, where the selected remedy has not been designed and constructed to meet the
standard, Superfund may not be able to change the remedy to accommodate the new
standard. This is particularly an issue when new standards necessitate additional
construction, increased costs or there is not a direct benefit to public health and the
environment. Superfund may not include these types of new or revised requirements into
the ARARs compliance document.

We note the future possibilities of TMDL for: cadmium, copper, iron, lead, manganese
and zinc. We anticipate the Argo Treatment Plant should be able to meet potential
TMDLs, with the exception of some manganese TMDLs. Both the Argo Tunnel
Treatment Plant and the Cyprus Amax Henderson/Urad Mine Drainage Treatment Plant
would have difficulty meeting a TMDL based on the 50 g/l secondary MCL standard.
Because of the many unknowns about how loads may be allocated or future changes in
standards and loadings, we cannot fully agree to meet all new standards as part of the
Superfund removal action, see comment 5-2 above. As mentioned in 5-2, we will try to
meet them to best of our ability, and to the extent possible under the Superfund law and
regulations.

See general comment 13 on sludge.
Thank you for your comment.
See general comment 14 on TDS.

Thank you for pointing out the double meaning of our clause. We have amended the
section to clarify that the discharge should not degrade existing water quality.

In developing cadmium, copper and manganese limits, you are correct that mass balance
equations were not used. Part one of the ACD, the statement of basis, describes how the
limits were derived for each of the pollutants. The best professional judgement (BPJ)
method 1s not typically used in developing water quality based discharge limits by the
NPDES unit at the State of Colorado. We used BPJ in developing several effluent limits
because we wanted to be: (1) more protective than limits developed by typical NPDES
procedure, (2) anticipate changes in WQS or (3) had msufficient data. (See response 7
for more discussion.)
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5-8  See general comment 9 on analytical methods.

5-9  Thank you for your comment. We were unaware that the State had changed from the
total recoverable site specific standard to the dissolved form for cadmium, copper and
zinc. The ACD will be modified to incorporate those changes.

5-10  Thank you for your comment.

5-11 The manganese table on page 28 has been amended to show that the 50 ug/l water quality
standard applies to Segment 11.

5-12  See general comment 12 on manganese.
5-13  Thank you for your comment.
5-14 Thank you for your comment.

5-15 Bypass. We appreciate the State’s recommendation that best management practices
should be developed and followed during bypasses. However, in our studies of Argo
Tunnel surge events we have not found any additional best management practices to limit
surges. The operator will continue to operate the treatment plant to the best of the
Company’s ability. However, any discharge from the Tunnel exceeding the treatment
capacity and equalization tank storage will be discharged without treatment. Other
measures such as plugging the tunnel or reducing flow were analyzed as part of the record
of decision and found to be of little benefit when compared to the frequency of surges.
There was also strong public opposition to controlling surges by plugging the tunnel,
because it was felt to preclude further mining Therefore, the ROD decision was to not
treat or contain surges. The decision “not to build special surge control facilities” will be
revisited every five years along with the rest of the Clear Creek Superfund site actions.
The next review is in 1999. Unless that decision is revised, no further measures will be
taken to install facilities to limit bypasses.

It should be noted that, surge events are anticipated to be rare. Prior to the extremely wet
year in 1995, we had determined the probability of surges to be around once every five to
ten years. Flow conditions observed in 1995, may be an indicator of slightly more
frequent surges, however surges beyond the plant capacity should still be rare. The ACD
requires daily flow monitoring, so we will be able to tell exactly how many surges occur
in the next several years.

Non-surge types of by-passes are prohibited; unless the bypass was unavoidable to
prevent loss of life, personal injury, or severe property damage; or there were no feasible
alternatives to the bypass. Please see the first part of the paragraph 2, on page 7 of the
DCM, which prohibits bypasses, except for the limited conditions described in Section
HLE.
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5-16  We have deleted the Water Quality Control Division’s name as reviewer. However, we
do appreciate the time that the Permits Unit has spent reviewing the ARARS compliance
document.

5-17  Thank you for your comment.

5-18 We understand the State’s procedures for determining practical quantitative levels (PQL)
for NPDES permits. However, this is another instance where regional permit writers
follow a slightly different approach from the State. EPA usually prefers to establish the
PQL up front in the permit or ARARs compliance document. In that manner, the
discharger knows the necessary level of analytical quality and how the results will be
evaluated for compliance.

5-19  Thank you for your editing. We have revised the section accordingly . We have not
specified staff by name because duties and staff change over time. We have chosen to
refer only by positions and duties. As of this date, the EPA staff member assigned to
review WET testing is Glenn Rodriguez in EPA’s Ecosystems Protection Group.

5-20  As you have noted in your review, some of the typical NPDES boilerplate clauses have
been deleted from the ARARS compliance document. These clauses were not included
because there were other regulations under Superfund which superseded the NPDES
requirements or the boilerplate sections did not make sense for a Federal/State owned
Superfund facility (i.e. property rights clause). For further clarification of these areas, we
recommend that you contact Mr. Rob Eber with the State Attorney General’s Office.

6 RESPONSE TO COMMENTS FROM OPEN HOUSE
December 16, 1997

6-1  See general comment 15 on thallium.

6-2  The City of Black Hawk will be diverting water from Clear Creek for drinking water
below the Argo Tunnel treatment plant. The City’s engineer wanted to know if the water
treatment would still be necessary to remove manganese and iron after the Argo plant
starts treatment. Manganese and iron levels in Clear Creek will be reduced after the Argo
treatment plant starts up. However, Black Hawk will still need to remove more
manganese and iron to achieve typical drinking water quality.

6-3  See general comment 13, on sludge disposal.

7 RESPONSE TO COMMENTS
LETTER 7 -- UPPER CLEAR CREEK WATERSHED ASSOCIATION

Request for extension of public comment period to January 31, 1998. EPA extended

comment period to January 31, 1998 in letter dated February 2, 1998. See the EPA letter
(attached) for responses to other concerns.
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RESPONSE TO COMMENTS
LETTER 8 -- CITY OF BLACK HAWK

We do plan to notify downstream water users of upsets or blow-outs. The State’s
operator of the Argo plant will notity downstream water users of conditions at the Argo
which may effect downstream water users. (ie. by-passes, plant shut down, major upsets,
etc.).
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EFFLUERNT LIMITATIONS AND MONITORING REQUIREMENTS
A Definitions.

1. The "30-day {and monthly) average” is the arithmetio average of all samples oollected during a
consecutive 30-day ;mmd or calendar month, whichever is applicable. The calendar month ghall
be used for purposes of reporting self-monitoring data on discharge monitoring report forms.

Sve

2. "Daily Maximum” {"Daily Max”™} 15 the maximum value allowable in any single sample or
instantaneous measurement,

Lsd

"Composite samples” shall be flow proportioned. The composite sample shall, a5 a minimum,
contain at least four {aw samples collected over the compositing period. Unless otherwise
spectiied, the time Z@s:wmm the collection of the Girst sample and the last sample shall not be less
than six {6} hours nor morg than 24 hours. Acceptable methods for preparation of composite

o

samples are as follows:

a. Constant time wterval between samples, sample volume proportional to flow rate at time
of samp

b, Constant time interval between samples, sample volume proportional to total flow {(volume}
sinee fast sample. For the frst sample, the flow rate at the titne the sample was collected
may he used;

¢. Constant sample volume, time interval between samples proportional to flow (.., sample
taken every "X" gallons of flow); and,

id. Continuous collection of sample, with sample collection rate proportional 1o How raie,

4. A Mgrab” sample, for monitoring reg juirements, is defined as o single “dip and 1ahe” sample
ted at & representative point in t the discharge stream,

%F%

An Mnstantaneous” measurement, for monitoring requirements, is defined as a single reading,
ohaervation, or measurement,

&0 Mlpset” means an exceptional incident m owhich there s umintentionsl and temporary
nencompliance with technology-based control mechanism effluent Imitations because of factors
bevond the reasonable control of the Operator. An upset does not include noncomphiance to the

extent caused by operational error, improperly designed treatment f2 s, inadequate treatment

factlities, lack of preventive maintenance, or careless ¢ rimproper operation. Argo Tunne! blow-
outs with high flows (700 gpm} and/or high levels of solids in the influent will be considered
upsets. Minor blow-outs and increases n influent solids will not be consgiderad upsets.

~d

"Bypass” means the mtentional diversion of waste streams from any portion of a treatment
faciity.
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EFFLITENT LIMITATIONS AND MOMNITORING REQUIREMENTS

A Defirabions {cont. )

8. "hevere property damage” means substantial physical damage to property, demage o the
treztment facilities which causes them to become inoperable, or substantial and permanent loss
of natural resources which can reasonably be expected to ocour in the absence of a bypass.
Severe property damage does not mean economic foss caused by delays i production.

G "RPM means the EPA Remedial Program Manager for the Clear Creek Superfund Site.
1 "EPA” means the United States Environmental Protection Agency.

11, “State Project Officer” or “SPO7 means the Colorado Program Manager or Project Officer(s) for
the Clear Creel Superfund Site.

12, "Total Recoverable Metals” means that portion of a water and suspended sec mem S spﬁe
measured by the total recoverable analvtical procedure deseribed in "Methods Bor Chemical
Analys za of Watar and Wastes," 115, Envircnmental Protection Agency, | i &???3% or s

i

"Acute Toxicty” occurs when 30 percent or more mortalit rgither species {See
Part LE) at any effluent concentrations,  Muortality in the mmmi st x;iz‘zzhammui be 10
percent or less for the effluent results to be considered valid

t4, "Operator” means the company or individual that has contracted with the Colorado Department
of Public Health and the Environment - Superfund to operate the Argo treatment Plant.

15 "CDPHE® means the Colorado Department of Public Health and the Environment.

1o, “EPA Supertund” means the EPA RPMs and/or managers of the EPA’s Superfund, Remedial
Response Program.

17 "NPDES/Water” means the EPA and/or State NPDES permit writers and managers or the EPA
andfor State NPDES permit programs.
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SFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (Cont)

Dieserivtion of Dhischaree Points

The Superfund Remedial Action at the Argo Tunnel will involve discharges at the Incations designated

~5~«
helow:

Number Diescr mm of Discharee Point

G0 Cutfall 001 18 the outfsll from the Argo Tunnel '?‘rmrmazm plant prioy o contact or
commingling with any surface or ground water, Outfall 001 e momtored after the
clear well,

002 Oustfall 002 15 the outiall from the bypass structure which diverts flow from the Argo

Tummed around the Argo Tunnel ‘“'i"rea'{z'mm plant. Outfall 002 will be monitored m the
channel just below the plant intake structure.

Imterim Linnistiong

. During the period beginning immediately and lasting through 26 davs sfter the treatment plan

reging treating water, EPA and CDPHE-Superfund and the Operator will discharge from Outfall
001. Such dischars rges shall be Hmited by the Operator as specified %m&am.
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Lo EFPLUENT LIMITATIONS AND MONITORING REQUIREMENTS {(Cont)

Intenm Limitations {Cont)

After the 90-day startup penod, and lasting through Octeber 31, 1998, EPA and CDPHE-
Superfund and the Operator will discharge from Qutfall 001, Such h discha srges shall be limited by
the Operator as specified below:

Flow, MDD Report

N/A

wrease, mgl Report

3 :pu’kibd g’*ui i‘» *ﬂéi;

Cadmium, TRec, ug/l ¥/

opper, TRee, ng/l,

Lead, TReo, pu/l,

Jine, TRec, ug/l,

wole Efftuent Toxic Heport

There shall be no discharge of floating solids or visibie foam in other than rrace amounts

Fooinotes:, See page B
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FLUENT LIMITATIONS AND MONITORING REGUIREMENTS (Cont.}

Fal Lanuiations

Praring the period from November 1, 1998, and lasting until the control mechanism is modified
or replaced, discharges from Outfall 001 shall be imited as specified below:

1 Fiow. MGD Report

1o, su. g/ N/A
Ol and Grease, my/L ¢ NIA

Cotal Suspended Solids, mydL 20

Report

gdmium, TReo, ug/l

Copper, TRec, pg/L

from, TRee, /L Report

sad, THee, ug/l. 178 214

o

Manganese, TRec, ug/lL 100 Report

Repory

R

e, TRes, ng/l 225 Report

Whaole Effluent Toxicnty, Acute i LGy

100% I/

£

There shall be no discharge of floating solids or visible foam in other than trace amounts.

Footnotes: See page &

During 1
s;:.g>z*<::‘5%‘§zm*; dﬁ%{:i‘m@{? i ‘s‘{ecwm EEE f ‘{f?’»% ,m;i { H?HE qaz;*ui‘r d ;md ih{f {’m srator
fischarge during bypass and/or upset conditions through Outfall 002, Dhscharges from Qutfall
002 shall be limited as specified below:

Mo limits apply 1o discharges through Catfall 002
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LIENT LIMITATIONS AND MONITORING RE(

TS {Cont)

Footnotes
& See Definttions, Part LA of the control mechantsm for definition of terms,

b Based on the Methods for Chemical Analvses of Water and Waste 1983 ed., the graphite
fernace method {272.2) for silver has & method detection hmit of 2 ugdl Bmuﬁ on the
Methods for Chemical Anadvses of Water and Waste 13 ed | the cold vapor method (24513

for mercury has a method detection lmit of D2 ug/L. Analyvtical va?w‘ s than the Mg

should be reported as such and shall be congidered to be in compliance with any applicable
efftuent hnutations.  For the purpose of this disch :ﬁga °nmm§ mecharasm, the practical
guantitation level for total mereury and total recoverable s is considered to be 0.6 ugl.

Analvtical values less than 0.6 ug/L shall be reported as rero amd will be considered 1o be in

compliance with the effluen v.,tmmn for total recoverable silver, For averaging caleulations

ot mercury and stlver analvtical results, measurements less than the practical guantitation level

shall be considered as O,

¢/ The hardness shall either be directly measured or be calculated from the monitoring data for

total caleium and magnesium and m},z*mh} shall be 'ii.kﬁiﬁ when ambient (instresm) samphing i3
conducted.

]
pren

& For aver agng caleulations of analvtical results (except Hg, Ag), measurements less than the

1t shall be considered one half the detection it

g/ The momtoring
muodification of

frequencies may be revised upon agreement of EPA and CDPHE and
the control mechamsm.

A grab sample shall also be taken i a visual sheen is observed.
g/ Daily minimum - daily maximum hmitation,

B Bffective November 1, 1998, there shall be no acute toxicity in the discharge

harfall O01

TRep - Total Recoverable

WAD - Weak Acid Dissoeiable

Bimonthly - Every other month, total of & times per vear

E Flow is not a it 1f plant capacity regularly exceeds 1008 mgd, discharze Imits will need
1o be regvaluated.
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sel-Momtorine Reguirements

Interim Efftuent (First Year) Monitoring Requirements

ARGO DOM 249
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EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (Cont)

Beginning October 1, 1998 and lasting through September 36, 1999, discharges from Outthll
001 shall be monitor ed by the Owner or Operator as specified below

Flow, MGD

Draly

instantanecus

Daily

inst. O Grab

(il and Grease, ma/l ¥

Datly Visual

Girah

mg/Loas CalCll, ¢

Weekly

24-hr. Comp.

Total Suspended Solids, e/l

Weelkly

24-hr. Comp,

Alaminur, TRec, pe/l ¥/

Weskly

Zd-br. Comp,

Arseme, Total, ug/l

Weekly

2d-hr Cormp

24-hr, Corap,

| Cadmium, TReo, pe/l

&

24-twr, Comp.

L Copper, TRee, ug/L

ron, TRee, ug/l

24-hir, Comp.

24-hw, Comp.

Janganese, TRee, ug/l.

Weekly

24-hr. Comp

| Nickel TRec. po/l,

Weekly

24-hr. Comp,

i Silver, TRec pg/L b/

o

Weekly

24-hr. Comp,

Thatlium, TRec, ug/l.

Bimonthly
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. Self-Monitorine Requirements

Interim BEftluent Monitornnyg Reguirements

ARGO DM 249

MNT LIMITATIONS AND MONITORING REQUIREMENTS (Cont.)

m

e

 Bervilium, TReo, po/ll

Bimonthiy T4, Comp,

Chromiom | TRec, pg/ll

Bimonthly b Comp.

Chromium® |, Diss., ue/l

Bimorthby Crrab

o7
3

Uranium, Diss | g

v

Bimanthly {rab

MNitrate-N, mg/L

Binonthly {rrab

Nitrite-M, mg/L.

Bimonthiy Crrab

Ammnonia-M, m/l

Bimonthiv Girab

Total Phosphorous-P, mg/L

Bimonthly 24-br. Comp.

Chioride, mg/L

Bimonthly 2d-hr. Comp.

Sulfate, mg/l.

Bimonthly

. Comp

Fluonide, mg/L

Bimonthly 24-hr, Comp,

TS

Quarterly Grab

Footnotes, See page B

U500 i Z o
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I EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS {Cont )

Eo Self-Monitoring Reguirements (Cont )

“y

2. Final Effluent Monitormg Requirements

During the period from October 1, 1999 and lasting until the control mechanism s modified or
aced, discharges from Outfall 001 shall be monitored by the Ohwner or Operator ag speuified

| Flow, MGD Daily Instanfaneous

S R Draily Girab or Inst,

il {arab

| (3 and Grease, my/L ¢ Weekly Visaal

i Hardness, my/L as CaCO, of Weekly 24-hr, Comp,

1 Total Suspended Solids, mg/L Weekly 2ed-hr, Comp.

Alurmminum, TReo, pedl ¢/ Weekly Z2d-hr. Comp.

Arsenic, Total, pg/l Weeldy 24-lir Comp,

Cadimuum, TRec, ug/L Weeldy 24-hir. Comp.

Copper, TRec, nw/l. Weekly 24-hr. Comp.

fron, TReo ug/l. Weekly 24-br. Comp.

§ Lead, TRee, ug/l Weekly Za-hr, Comp,

Manganese, TReg, ug/L Weekly Z4-hr. Comp,

1 Packel, TRee, ug/l Weekly 24-hr, Comp,

ver, TRec, uo/l b/ | Weekly w. Comp.

Zine, TRee, ug/L Weekly Z4-hr. Comp.

ToS Quarterly (rrab

{xrab

Whole Efftuent Toxicity, Acute Quarterly

Footnotes: bee page 8
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seif-Monitoring Requirements (Cont.)

influent Momtormg

Beginning Octeber 1, 1998 and lasting

Owner or Operator shall monttor the infhient 1o the treatment plant as spe

Flow, MGD

it the control mechanism 1s amended or e

Draily

FLUENT LIMITATIONS AND MONITORING REQUIREMENTS {Cont )

nlaced, the
citied below:

inyiantanenus

Daily

ot frrab

{arterly

{Cyrab

Adumnurn, TRec, pe/l i/

Bimoenthly/Quarterly’

ar. Comp,

Arsente, Total, ug/L Bimonthly/Quarterly 24-br. Comp.

{admum, TReo, ug/l

Bimonthlv/Quarterly

br, Comg.

Copper, TRec, ug/l

Bimonthiv/Ouarterly

24-br. Comp.

fran, TRee, pg/l

Bimonthlv/Quarterly

br. Comp,

Lead, TRec, ng/l

Bimonthly/Quarterly

24-hr. Comp,

T

Manganese, u;

£

Bimonthly/Quarterly

2d-hr Comp.

h : ?R@», Mg i

Bimonthiv/Quarterly

2A-hy

Comp,

Bimonthlv/Quarterly

24-hr Comp,

|| Silver, TRec, ug/l

L Jume, TRec, ug/l

Bimonthlv/Quarterly

dtrate-N, my/l

Bimonthly/Quarterly

Carab

| Nitrite-N, me/L

Bimonthlv/Ouarterly

Oirab

inonthly (10/98.9/99 ), Quarterly

G

Footnotes: By

page

_Bimonthhv/Ouarterly

st dater

{irab

years {10799 and later).
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U LIMITATIONS AND MONI

TORING REQUIREMENTS (Cont )

F Self-Montorme Requirements {Cont )

4, Additional First Year Influent Monitoring

Starting October 1, 1998, and lasting for one full vear, the Chwaer or Operator shall monitor the
following parameters at the mfluent to the treatment .ﬁgm and Outtall 001 on a biny SRR
until six sers of data are gvailable, Parameters shall be analvzed using the method
below. Parameter consentrations shall be reported in the iied below
be subnitted as an attachment to the Discharge Monttoring R.{ﬁ}',éi.)i‘i. A_mé}-z;a:az detection Eiz'n:im
shall be at or below CUolorado State water quality standards,

1, TReo, , ug/L ¥/ Bimonthly 24-hr Commp.

, Total, pp/L W Bimonthly 2d-hw Comp.

fe

m , TReo, ug/l Bimonthly 24-hr Comp.

g

P Thallium | TRee, pg/l Bumonthly 24-hr Comp.

Ammomma-N, mg/l Bimonthly (Grab

frarpum , Diss,, mg/l Bimonthly {rrab

H Radium 226 and Radium 228, pCiL Bimonthly Cirab

Gross Alpha, pOVL Bunonthly {srab
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EOEFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS (Cont}

. Self-Montoring Remuirements {Cont)

5. Long term Upstream and Downstream Water Quality Monitoring of Clear Creek at Stations
NW-Ta at the 23rd Street bridue and SW-05 at the Gilson Street bridge.

Starting within one month of the control mechamsm effective date, the Owner or Operator will
momtor the following parameters on a bimonthly basis for the first vear and on & quarterly bass
for the remaining term of the control mechanisns at Stations SW-7a {upstream) and SW-0% on
Clear Creek, Instream winter/spring monitoring need ondy be conducted when the streany is open
and 1t 1w safe to sample. The data are 10 be submitted as an attachment to the Discharge
Monitoring Report.

Bmorthiv/Quarterdy’ Crray

eminues, s ug/l Bimonthlv/Cranerdy {irab

reenic, Total, 'l Bimonthiv/Quarterly Cirah

veopnie, Dhss., pgfl Bimonthly/Quarterly

b

drvon |, TRec, pg/L Bimonthh/Quarterly

“admium | Diss., pgdl Bunonthbv/CGuarterly

spper, TReo, ng/L Himothlv/Quarterly

Copper, Diss, ug/l Bonomhiv/Quartorhy

Bunonthiv/Quarterly

Bimonthby/Quartarly Grab

HLead, TRee, ug/l Bamouthby/CQuarterly {ivah

HLend, Diss, ng/l Bunonthly/Quarterly R Fvety

Manganass |, TReo, pgdt Bunonthb/Quarterty Civab

' Bimonthly/Quarterly - Bimonthly, (10/98-9/99); Quarterly in later yvears {10/99 and later).
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. Selt-Montonng Reguirements {(Cont)

{Continued) Long term Upstream and Downstream Warer Quality Monitoring of
ab Stations SW-Ta at the 23

VTIONS AND MONITORING REQUIRE]

ARG DUN 2099
{POLD00 100

Page 15 of

S (Cont.)

Clear Creek

by
b

rd Street bridge and SW-08 at the Gilsen Street bridge,

Mickel , TReo, ng/l ¥/

Bimonthly/Quarterty

{rrab

Nickel | Diss., g/l

Bimonthiv/Quarterly

Cirab

Silver , TRe, ug/L i/

Bimonthby/Quarterly

{rendy

Silver | Dass., pg/l b/

Bimonthly/Quarterhy

{srab

Thatbum | TRee, ug/l

Bimonthhy/Quarterly

{rrab

Thallium | Diss., pg/L

Bimonthly/Quarterly

{rrab

Bimonthhy/Quarterly

{yraby

Bimonthiy/Quarterly

Crrady

Total Phosphorous-P, my/L

fos

Bimonthly/Cluarterly

ph, s

Bimonthlv/Quarterly

Mirate-N, mg/L

Bimonthly/Quarterly

(irah

Nitrate-N, mg/L.

Bimonthly/Quarterly

Ciraby

Ammonia-N, mg/L

Bimonthly/Quarterly

Cirab

Flow, ofs

Bimonthly/Quarterly

Girab

kabinty, mg/L

Bimonthlv/Quarterly

{irab

fardness, me/l as Call(

Bimonthlv/Quarterly

{trab
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Conk

Starting w October 1, 1998, a&%ditimai first year (10/98-10/99) Uipstream and Downstream
Water Quality Monitoring of Clear
SW-05 at the (ilson Street 3}:;‘2(%5;&;

Bervilium , TRee, ug/l

Treek g Stations SWeTa ot the

Bimonthiy

23rd Street bridue and

{arab

Beryilium |, Diss., g/l

Bimonthly

{arabs

hronuum , TReo, ug/l Bimonthly Orab
hromaum {Diss), ug/l Brnonthly Larab
Chromium® (Diss), pe/l Bimon Grab
Mercury {Total}, pe/Li b/ Bimon Girab
Mercury , Diss., ug/llh/ Bimonthly Grab
elentum | TRec, pg/l Bimonthly Grab
steniurn , Diss, pg/l Bimonthly Grab
vum , Dhss, ug/L Bimonthly Grab
Radium 228, pCil ronthly {reb
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L EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS {Cont )

B Belf-Monitoring Requirements (Cont )

o

7. FBypass Monitoring Requirements {Outfall 002)

He control mechanism 3 amended or
es of the treatment plant through Outfall

Begnning at the mutiation of treatment and lasting until
replaced, the Owner or Operator shall monitor byp
(02 as specified below:

34

i

Flosww, MIGD Instantaneous

Carab or Inst

pH, s.u. g/

Ol and Orease, mg/l ¢ Weelkly Visual Girab

Total Suspended Sobds, g/l 2X/Month 24-hr. Comp.

Stuminum, TRee, ug/L 22X Month Zéd-hw, Comp,

Arsenic, | ng/l Jdonth Za-hr, Comp,

Cadmium, TRec, pg/L 2X/Month 2a-hr. Comp,

Copper, TRee, ug/L 2XMonth 24-hy, Comp.

from, TReo, ug/L xR Month Za-hir, Comp,

Lead, TRee, ug/l. ZEMomh 2d-hr, Comp.

| Manganese, TRec, pg/l, ¥ Month 24-hr. Comp.

| Nickel, TRec, ug/l X/ Month Z4-hr. Comp,

Silver, TReo, pg/l b/ 2X/ Maonth . Comp,

- {omp.

Zine, TReo, py/l. 2XMouth
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ARG DUM 2799

LOEFPLUENT LIMITATIONS AND MO

TORING REQUIREMENTS (Cont )}

o Seif-Monitoring Requirements (Cont )}

8. Whole Effluent Toxicity Testing - Acute Toxicity

Starting on January 1, 1998, the Owner or Operator shall conduct quarterly acute toxicity
tests on a grab sample of the discharge from Outlall 001 Mmz a full effluent dilution serfes
PEOO%G, Vo, 25%, 12.5%, B.25%, and (%0 {

additional sam nples and different dilutions may b
CDPHE-Superfund (see below). 1 such @d&zim’"(ﬁ $ z;‘sizi g;

promptly comply with the requests.

5 detected,
on ‘x»*"ii' o

The replacement static acute toxicity tests shall be conducted in accorda
§3s‘m::;edmea set out in the latest rovision of "Methods of Measuring the Acute

H i"ﬁuz:i‘it* to Freshwater and Marine Oroanisms” EPA-SU0/M4-00/027 (Rev. Aups
egion VI EPA NPDES Acute Test Conditions - Static Renewsl W
ity Test.” In the case of contlicts, the Region VI procedures will ngvaii "3"32&‘ {horner
or Operator shall conduct the acute 48-hour static toxioity test using Cerindaphmia dibio and
the acute 96-hours stalic toxicity test using Pimepaales promelas.

Acute toxicity occurs when 30 percent or morve mortality is observed for either species at any
et Euﬁ,m concentra dion. Homore than 10% control mortality cocurs, the test shall %%f*r*pc,:md

untid & ary control survival s achieved, unless a spectfic individual exception is granted
by EPA Region VI or COPHE-Superfund.

After November 1, 1998, if sente toxicity occurs, an additional test QE‘}&EE be conducted within
four weebs of the date of the mitial sample. 1o ;*1% one species fals, retesting may be limited
tor this speaies. Should toxicity ceour in ’{h@ second test, testing shall ovcur once g month umd
further notified by EPA Region VI or CDPHE-Superfund,

Quarterly test results shall be reported glong with the Discharge Monitoring Report {DMR)
subrmitted for the end of the reporting calendar quarter {e.z, whole effiuent results for the
calendar quarter ending March 31 shall be reported with the DMR due April 28, with the

ernaining reports submitted with DMRs due each July 28, October 28, and fanuary 283,
Quaﬂes 1}; test results shall be reported along with the MR submitred for the month at the end
of the calendar quarter. The format for the report shall be consistent with the lutest revision
of the "Region VI Guidance for Acute Whole Effluent Reporting” and shall include all
chemical and physical data a5 specified.
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T LIMITATIONS AND MONITORING REQUAREMENTS (Cont)

B Self-Monitoring Requirements (Cont

% Whole Efftuent Toxiomty Testing - Acute Towiaty {Cont)

pal

it the results for four consecutive quarters of testing indicate no acute toxioity, EPA Region
V1T and CDPHE may agree to modify the control mechanism o allow a reduction in the
dilution series or testing on only one species,

9 Toxoity ldentitication Evaluation (T1E}
Tendioity Reduction BEvaluation {TRE)

should acute whole effiuent ooty be detected in the discharge, & TIE-TRE shall be
undertaken by the Owner or Operator to establish the cause of the tosacity, locate the source(s)
of the oxicity, and develop control ofl or treatment for the toxoty. Falure to init
conduct an adequate TIE-TRE, or delayvs in the conduct of suc

b tests, shall not be considered
ajustification for noncompliance with the whole efffuent toxicity lmits contatped in Part LI 1
of this control mechanism.

(0, Chrome Toxionty Limitation-Reopener Provision

This control mechansm may be reopened and modified to madude chrome whoele effluent
toxicity mitattons i other wlormation or data are developed mdicating that chronie whols
effluent toxicity hmits are needed (o meet the substantive requirements of 40 CFR 122 44 ()
{See also Part IV M. of this control mechanism for additional whole effluent toxicity reopener
DrOVISIONnS. )

facceptable to EPA Region VHIE and CDPHE-Superfund, and if in conformance with current
regulations, this control mechanism may be reopened and modified o incorporate TRE
conclusions relating to additional numernic imitations, & compliance schedule, and/or modifled
whole effluent toxicity test protocol
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ARG DR 2789

TORING, RECORDING AND REPORTING REQUIREMENTS

Representative Sampling. Bffluent samples taken to comply with the monitoring requirements established
wnder Part 1 chall be collectod from the offluent stream prior 1o dischargs mto the recaving waters, Al
effluent, influyen %:svazzzs streamn samples, amd measurements shall be representative of the velume and nature
of the monitorad so

Mon ‘m £ ?2'&{}'&3@1} s, %'Eanitm'i g ‘imii be conductod acoording 1o test procedures approved nnder 40 CFR
een spectfiod m this control mechanism, Method 272 2 {graphite
ted in the Methods for Chemical Analvses of Waterand Wastes

i s
gie of silver and mercury, respectiveldy,

myortine of Mentoring Rosuliy, |
&"ummzas“izcé fm‘ each nwzth ’md T

ds;zmsr ihc reporting p g:z(x&. iy ;im,-ia_azb
esules zm;\i be reported on the most recent ver

; ' and instroam roonitoring «»h'z}}
S s, and all other repe 1 herean, shall b
RO igm mxaﬁz 2%)« Signatory R&Qlﬂ&‘(ﬁm&{bf&“ PartIV } and m%zm ot tothe BPA Re
mi the COPHE-Superfund at the following addresses:

 SHHTIIN W:‘;i axd =y

IOt X 11~ *ﬁ ;*"riwz 4

Colorado Department of Public Health and the Esvironman
HMWMD-RP-B2 (Remedial Programs Section)

4300 Chorry Craek Drive South

Plenver, Colorade 80222-1530

cpry 10! Uk, Envirenmental Protection Agency
non VI (SEPR-SRY, Clear Creek RPM
96 I 8th-btroct Suite-504
Denver, {miwada BO2N2-2466

Compliance Schedules. Reports of compliance or noncomphiance with, or any progross reports on inferim
arad final &‘cqz;ir@mmﬁs comttainod m any Compliance Schedule of this control mechantem shadl be submtted
st farer than 4 dave following sach schedule dats,

Additional Menttorine by the Dwner or Operator. I the Owner or Operator mondtors any polluiant more
sauently than required by this control amc,mmsm ukmg Tost ;, oce dures anpnmd wnder 40 CFR 136 oras
1 this control mechanism, the results of it : :

-of the data submitted i the DMR. Such incr Lwd f}‘{,’-‘fgbw wew shall also

v the calenlation and
be mdicated oo the MR

Reoords Content. Records of monitormy inforssmtion shall isclude

. The date, exact place, and time of sampling or measurements;
2. Tésu wtials or aame{s) of the mdividualis) who performed the sampling or messursments;
CThe datels) ansbyses were performed;
- The thme{s) analvses were inthiated;
- The matials or name(s) of indvvidual(s} who performed the analy S8
. References and written procedures, when avatable, for the ansdvtical techniques or methods used: and,
The rosults of such analvees, including the bench sheets, ingt ra,zm,,,m,mifiauts:, connputor disks or tapes, ote.,
used 1o determing these resudis,

Lok

e

)

s
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MONITORING, RECORDING AND BEPORTING REQUIREMENTS (Cont}

s of Revords, The Owawr or Operator shall retaln records of &l momtoring mftrmation, including
calibration and maintenance m.on& ad all ongieal strip chart recordings for conlinuouz monioring
instrenentation, and copies of all reports roguired by this control mechanizm, for 81X vears or until the five
vear reassessment of the Superfund remedy is completed which ever is longer. Data collvoted on sits, coples
of Discharge Monitoring Reportz, and a copy of thiz control mechanism must be mantained on s
the duration of activity at the facility or until otherwise nstructed by the SR

5. Rs

s vy

Hour Motice of Noneomphance Beporting.

H. Twenty

o CDPHE™s Operator shall report any  noncomplinnes which may
ervironment as seon as possible, but no later than twenty-four {243 1
becomas awarne of the oiroumstances,  The repornt aimﬁ be made o tha SHCY
Preparedness, Assessment and Response Program at {303) 293-1788 snd ihu fyibgw of Colorado at (303}
TE6-4433,

H’%W& \?U RP% {Rum,dzggg ORI ‘nvmm' EHES R
Fomedigl Program gp 303 312-6870 by the tmt ’xmx\é
fodlowing the day the Operator becomes awsaro of the circums

SO '_E'E ':r:sug}cri'uﬂd
s Mountam Tinmed

o, Any unanticipated bypass which exceeds any offluent Bontation i the control mechs
HILE Byoass of Treatment Facilines) including any ass discharge From Ouifdl 002,

b, el excesds any offluent Hmitation o the oontrol mechaniom {see Part BLE, Uoset
5., oF,
¢ s of @ madmum daily d e lmutation for any of the pollutants Hated m the control

wrism are oy be reported within ;-34 Egums .

[t

A written roport shall alse be provided within five davs of the time that CDPHE 3 Operator beoomes aware
of the circumstances. The written report shall contain.

Tak

& A deseription of the noncomplianes and its cause;
b, The poriod of noscompliance, including exact dates and times;

¢, The estimated time non wn‘zpiiﬁ,} o 1% expected 1o continue i # has not been corrected; m‘az:i.,
. Bteps taken or planned to reduce, clivanate, and provent recurroncs of the nonony

4 The BPM and 1
telephone report has boen roceived within 24 bours by the EPA-
af {303 312-6870 or (303 6823300,

State Project Officer muy waive the written roport on 2 case-by-oase basis if the oral
fand or CDPHE-Superfund by phone,

SN

5 Roports shall be submitted to the add s i Part L.C., Reporhing of Monttoring

i {"}shcr Moncomphiance Reporting.  Instances of noncompliance not roquired 10 be reported within 24 hours
shall be reported ot the time that monitoring reports for Part 1L.C. are submitted. The reports shall contain
i;:.it‘ztt wiformation Beted in Part TLHLA
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MEPLIANUE RESPONRIBILITIES

N ply. CDRPHE will ensurethat its Operator of the treatment plan has a contractual duty to comply
with all terms and conditions of this control mechanism and az it may be modified v witting. EPA-Superfund
andfor COPHE-Superfund will follow-up on any noncomphance. UDPHE-Superfind nnd the Gperator shall
: Ance 1 'mté(;s:- @f any ;:ﬁaztmm ’uhx‘i}i”f«‘) at {.hc f'&_ms; ?zz;md T*m‘e‘?mmf P’k—zz‘;{ or of an activity which may

23 catg, UDPHE-Superfind and s Operador shall take all reasonadble stops to minimize or provent
aery dizclamrge n violation of this condrol mechamsm which hag a reasonable Bkelibood of advers
hutnan health ov the environment,

£, Proper Operation and Mantenanes, CDPHE s Operator shall ar all tes properly operate and maintain all

facilitios and svstams of treatment and control {and related appurienances) which are mstalled or used by the
Operaror to achisve compliance with the conditions of this controd mechanism,  Proper oneration and
mantnance also inchudes adequate Inboratory controls and ap nogwuh mi;i’&;-’*.\_:s;:z.;;“;-s_;:;s;;:: sroceduras, Thig
provision requires the operation of back-up or awaliary froilitics s operation 1§ pee
to achicve compliance with the conditions of the control mochanism.

a1 simid

I3, Removed Substances. Shadge produced by the troatment svstem shall be disposed of in cormpliance with
HPA's Superfund off-site disposal policy. The operator will need written approval from the SPO of the off~
site disposal gite and fransportation route.

29 Bvoass of Treament Factliis

P CRPHE's Operator may allow any bvpass to occur which does not cause effluent b
P ; ¥ oyy
excended, but ondy 13018 alse for essential mantenancs to assure efficient operation. Thuese

net subject o the provistons of paragraphs 2. and 3. of this section

fans to b

2. Notics,
. Asntreipated bypass. IPCDPHE s Operator knows in advance of the need fiar 2 bvpass, & shall submit
;smr notice, if puwiﬂ ﬁ 34,*1'&? &) d S bd““ii“:: tiw da&: of the bypass
b, Unanticipatad In §
o Part HEH L i &\;-i}i‘sr"f{}ii.i Hm}{me}{timz.
3. Bvpass is probibated unless:

a. Influent flows to the Arge Tumnel Treatment plant excood the design capacity of the facility (F00zpm};

bypass was unavoidable 1o provent loss of i, porsonal mjury, or severe property damage;

- There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities, refention
of untreated wastes, or maintenance during normald periods of equipment downtime. This condition is pot
satisfied i adequate back-up equipment should love been nstalled in the exercise of &mmm%%h engineering
Judgement to prevent a bvpass which occorred during sormal periods of cguipment downtime or preventive
manienancs; or

{. CIPHE"s Operator submitted notices as ruquired under paragraph 2. of this section.
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HI COMPLIANCE RESPONSIBILITIES (Cont)

perating

¥

¢ The Operator submitted notice of the upset as @'ai’.q;.;ir{:::é wder Part :{i_}f%ﬁ..v "i’\-vftnt.%-fm:%’x;}‘s.sr Huour Notice of
MNoneomplianes Roporting: and,

d. The Operator comphed with any remediad measures regquired under Part BLE . Dury to Mitisate,

&

G. Changes o Discharee of Toxie Substances. € E)PHEZ»&{;@ afund and the Operator shall provide writhen
nottfication 1o the RPM of any mtent to construct, nstall, or altor any new procass %‘"c{im or getivity that
15 likely ro result in s now or altored discharge either i terms of location or effluen prior o the
oepurrence of the now or altored discharge and shall furash the RPM suchy Hions which
the KPM deoms reasonably sary to evaluate the offsct on the discl

DCS

wowvith the conditions m“ this controd
NPDES-Water shall revise the condral

i RIPM Gnds that soch now or altered disgl
muchansm, the KPM in consultation with CDPFHE-Superfund an E
mechamsm o mclude the now or allered discharge

RAL REQUIREMENTS

. sible of
) rations or addimions to the Arge Tumnel Treatment Plant, Notice is required only
ration or addition could signtheantly change the sature or morease the guan polintantz

hout effluent hmitations i the control

A Plapned €

any plann
whn the
discharged, This nottfication applies to all polhuoasts with or w
mgnhamsm

nd and the Operator shall give notice to the KPWY

e

changes n the
irements,

B A swmteﬂi T\,s nwnmi H0ee. (“i)i’ﬁi* s Operator shall give advance notice of aoy planne

. Comtinuine Discharge Control Mechanism,  Under 121He}

dischiarge control mechanism will bo roviewed at least every five s

health and the envivonment. It s anticipated i:.i"z;:a:iv ata miﬁéﬁmm £hs~. wi will evaloate ﬁz; a{%t/ﬁzz'-u.\-
of the teres and Bmitations i the control meg im The mext five vear roview is Manh 2004, tollowed
by B 2004, At least 180 days prior to the five vear anniversary, CDPHEs Operator andfor CDPHE
Supertund shall submit a report detailing any s:-h:;irz : made to the treatment plant, infloent and effluent
analveis {ome each) fur all metals, and metallouds with water quality stendards ov oriteria, major cations,
smconuekides, ovamde, nunonts, nitrate, nitride and ammons

B Other Information. When CDPHE s Operator becomes aware that it fatled to submit any relevant facts, or
subrutted moorrect information i any report to the SPO or RPM, it shall promptly submit such facts or

informatinn,
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V. GEM

RAL REGUIREMENTS {Cont}

e

B Sionatory Reauirements. All reporis or information submitted to CDPHE-Superfind and EPA by the
Operator shall be sigred and vertified by a duly anthorzed representative of the Uperator,

oo

L. A person s o duly authoriz
o the % the Fr

«d represen &mvc onby i
oriet 3Tiocer, and ‘i?fh a i

@1; et ‘ndmi ot posiiion o \qmmimt zwgmms%z}zﬁ’x {4 duly .ii'iiﬁ'ii“ki“‘?f .& f‘\z}"f\w
either a named individual or any individual occupving a namaed position.}

o
£

ages to authorization. I an authorization under parsgraph IV L1 i5 no longer ao
fifferent individual or position has responsibility for the overall operation of the fa :
authorization satisfving the requirements of *mnmmph IV.E 1 must be submitted to the State
Officor prior o or

ether with any reports, infonmation, or applications 1o be signed by an awthorizes
reprosenative.

following cortification

#

3 Certifics Any person 8

smng o dompnent under this sootion shall mek

"1 cortify under penaliv of law that thiz dooument and all attachments were prepared woder my
dirgetion or supervision in accordance with a svetem designoed to assure thar gualified purso
properly gather and evaluate the mformation subimitted. Based on vy nquiry of the p
persons whe manage the svstem, or those persons dirgcdly responsible for mih::rms, th
infurmation, the information submitted Is, o the best of v knowledge and belief, true, accurate,
and complete.”

¥ Availabality of Reports, Except for data determined 1o be confidential busmess
IE‘Uzz 2, \s§§ TEDOTER ;ﬁzcmrm in ‘,umrii&ns: with *i;;,‘z rmy of ihi‘s control ,z‘nmmx‘zism aimii e

sable for
> Environment and the

{1

i, and o any pzmz» 01 z"i ihic; s:(m'%‘m*i
2 £33 50 QALY CUFCUMETaTy valtd,
'{.&c: :ig:;g:.%hczm{:}:s} {}? such provision to other ciroum s, and the 3'&:‘{{1&;13&{3{ of this control mechanism, :x,’z‘ all
not b affocted therghy

H. Tropsfors. This contrel mechoniem may be sutomatieally transforred to o nev
between EPA-Superfund and COPHE-Superfund. COPHE-Superfund willn

wify the BRPM at loas
n advanes of the proposed transfer date.

¢ Operator upon agrecnent

t 30 days
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RAL REQUIREMENTS (TUont)

i Rooponer Frovigion,  Modification{s) of the control mechanism will be made by EPA-Superfund i
consultation with CDPHE-Soperfund and NPDES-Water, Any modificanion{s) could potentt aHy FRguire
an explanation of significant difforences from the ROD. This control wmechanism may be modified
pursuant fo Part IV or as set forth below to mehade the appropringe effiuent mitations {and compliance
schedule, if necossary), or other appropriate requirements. This docnment may be reopened if one or more
of the Fdlowing oy cnts ocours;

L Water Quality Standards: The water quality standards of the receiving water{s} to which the CDPHE s

Operator discharves are modified in such a manner as to require difforent effiuent lmits than contained in

thix condrol mechanism,

3 Wasrelond Allocations A wasteload allocation s developed aad spproved by the State andfor EFA for
HICON 143 1 control mechanism,

3 Water Cuanlity Manogement Plans A revision o the ¢ 3t water quality management plan s approved
and adopted which calls for difforent offiuent lonttations than contatned m this control mechanmsm,

4 Mo

Tatel]

g Results: The results of the analysis of the Argo Tunoe! Treatment Flant influent and efffvent
addional parameters of concern,

5 art Technolopy based Bmats are developed.
M. Tax zi‘ Limitati oft- P«f{udibmim Provision. T%zi:‘; control mechansm may --:’ i‘*‘ "we'*iud;:ﬁ 3 new

\:ch; dule, a

he following events cocur

i

Tonicity 1¢ dotected lnte m the life of the control mechanism near or past the deadhine for compliance.

2 The TRE results indicate that comphiance with the toxie Hmits will regquire an implementation schedule past
the date for compliance and BPA and CUDPHE spree with the vonclusion,

30 The TRE results mduate that the tooacant(s) représent pollutant{s} that may be controlled with speuific
sramricd fonats, and CDPHE and EPA agree that numernical controls are the wost apgropriate course of

action.

CCDPHE and BPA aeree that a modified
for ths::;se foxicants that are controdied mumerically,

1 SOTDORSS

The TRE reveals other mmique conditions or charactenistios which, in the opinion of EPA and CDPHE, justify
the wenrporabion of unantivipated special conditions o the control mechamam.

L
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